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STOVE FOR WARMING LARGE APARTMENTS. 









The following description of an economical mode of warming large apart- 







ments, by means of heated air, is taken from the Edinburgh Medical and “te * Ta 
Surgical Fournal, vol. 4. It is in operationat the public Hospital of the San 
town of Nottingham in England, and in the large manufactories of Notting- if 4 
hamshire, and Derbyshire, and is so obviously preferable to the mode of . ds" 





warming rooms by means of close iron stoves, that it ought to be adopted 
wherever pure warm air, regularity of temperature, or economy, are desi- 
sable. Editor. age 








THESE stoves were first constructed in the year 1792, in 
consequence of the inconvenience expericnced by the then exist- 
ing modes of warming the large rooms in which manufactures are 
carried on. ‘The open fires consumed a large quantity of coal,* 
without materially heating the room; the people were therefore 











obliged to waste much time in warming themselves, and their t Mi 
health could not but be injured more or less by the alternate heats bid 
and chills which they were thus obliged to experience. ana 

“‘ The close iron stoves, so generally used, had not this incon- 7 Nn ‘ 
venience, but were, perhaps, worse upon the whole, being dusty a Sf 
and dangerous, and, by being heated red-hot, which they were i ? 





constantly subject to be, contributed to render the air unwhole- 











* Nine tons. 
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10 STOVE FOR WARMING LARGE APARTMENTS, 


some and offensive, by the calcination of the iron, as well as by 
the burning of the various substances which are constantly floating 
in the air of a room. 

“ To introduce a large quantity of the purest air which could 
be procured externally, with simplicity, and to transmit the 
greater part of the heat generated, whatever that may be, through 
the stove, and to unite it with this air, were the leading objects of 
the improvement. 

“In the common stoves, the combination of the heat that is 
generated with the external air is effected very imperfectly ; for 
the air being a very bad conductor of heat, and being also trans- 
parent, is incapable of having heat communicated to it by radia- 
tion ; whence it follows, that the particles of air only, which are 
in absolute contact with the stove, are heated by it,—then ascend- 
ing, in consequence of the decrease of their specific gravity, are 
replaced by others ; but this is performed so slowly, that the stove 
is covered as it were by a bianket, and very easily becomes red-hots 
It was therefore conceived, that if the ascending heated air was in- 
closed in a tunnel of considerable perpendicular height, and that if 
all the air which would in consequence of the ascending force of 
the column, tend to rush in at the bottom, was made to impinge 
upon all sides of the stove, it would cool the stove, by causing a 
much larger quantity to come in contact with it, be itself heated of 
course, and thus produce a very considerable rapid current of air. 

“The experiment being first tried as above, in a building con- 
taining about 200,000 cubic fect of space, and containing a great 
number of windows, was found to answer completely ; but the 
stove being made of cast iron, wrought iron plate was substituted 
in subsequent experiments, as being, for many reasons, much 
more eligible. In some recent experiments, the sides of the 
stove, as well as the walls surrounding it, have been built perpen- 
dicular, at the distance of about seven inches; and wrought iron 
tubes have been inserted into each hole of the side walls, as well 
as in the arch over the stove, like the nozles of so many bellows 
which, by causing every particle of air that is admitted, to come 
twice in contact with the stove, is belicved to be a material im- 
provement.” 
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Explanation of the Plate. 

A. 1s a front view of the brick-work, which supports and sur- 
rounds the cockle. 

a. ‘he holes in the brick-work for the entrance of atmosphe- 
rical air. 

. An iron plate acting as a damper, by partially or wholly 
closing the end of the horizontal chimney, which is performed by 
turning the handle. 

c. Around the circle of which it forms the centre, are figures 
' to guide the servant to the necessary degree of elevation or de- 
scension of the damper. 

d. Vhe fire-place or mouth of the cockle, which is made to 
slope into the brick work. 

e. ‘he pit for ashes. 

Jf: ‘Two rakes made of cast iron, and fixt in a groove in the 
brick-work, on each side of the grate, for cleaning the chimney 
fiue, or to keep open a small slit made through an iron bar the 
whole length of the cockle, in order to form the communication 
betwixt the flue and the inside of the cockle. 

g.g. Are two temporary bricks that shut up a space made for 
the reception of the soot raked from the flues. 

A. 2. Shows the lower part, which has been presented in ele- 


vation. 
LB. ts asection of A. 
a. ‘Whe air holes. 
(>. "Vhe grate. 
h. Vhe cockle. 
j- Vhe space between the cockle and brick-work. 
&. ‘Whe brick-work tunnel for the conveyance of heated air. 
3. 2. Is a view of the fire-grate with the horizontal chimney. 
d. ‘he grate. 
L/./. Phe chimney flues. 


C. ts a transverse section of A. 

m. ‘The cntrance to the fire-grate, or mouth of the cockle. 
ad. "Vhe grate. 

f, The chimney. 
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a. The air holes. 

4&. The tunnel for heated air. 

C. 2. Represents the passage of the smoke by the flues. "The 
smoke rising from the fire to the top of the cockle, is forced down 
upon the fire, and passes off by two lateral branches, through a 
very narrow chink at the bottom of the cockle, into the horizontal 
chimney, which is carried into a vertical chimney, passing up by 
the side of the brick-work. 

The cockle inclosed by brick-work, is placed in a small apart- 
ment, about seventeen feet below the wards to be warmed ; the 
brick-work at the bottom is set about three inches from the 
cockle, but, as it is carried up perpendicular, will be five or six 
inches from it at the top, owing to the sides of the top of the 
cockle inclining inwards. ‘The cockle is made of wrought plate 
iron, one-eighth of an inch in thickness, four feet square, and five 
feet high. ‘The atmospheric air enters by an open window, 
passes through the holes in the brick-work, plays on the cockle, 
is heated, ascends, and, by the tunnel, is carried into a cavity, 
formed by making an underdrawing under the gallery of the 
upper rooms, leaving a space between the old ceiling and this 
underdrawing, two feet in depth, in the greater part seven feet 
broad, and 138 feet long; out of which arise tin tubes, about 
eight inches in diameter, proceeding into the separate apartments, 
two in the larger, and one in the smaller, the openings of which 
are closed, or partially opened by a cast iron door, with a notched 
latchet. 
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A small fire in this cockle, would, when properly managed, 
warm about 200,000 cubic feet of space. Vhe head at the mouth 
of the tin flues should be about 120% Faren. and the air of the 
ward at 609. The average quantity of coal daily consumed by 
the cockle, from the month of October to May, is about four 
cwt.; it is fed every hour, and the quantity nearly equally propor- 
tioned each time, till ten at night, when a larger quantity is re- 
quired to last for the remainder of the night. 

Nottingham, 

August 24th, 1807. 


gM 
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NEW AND PORTABLE STOVE. 


As the Stove, of which the cut and description follow, promises several 
advantages over those in common use, the Editor has pleasure in laying 
both before his readers. 


Edinburgh, Dec. 1, 1809. 
THE patent stove which is offered to the public, is so 
simple in its construction, that a brief description will point out 
the principles on which it diffuses heat, and the advantages 
which it has over stoves in common use. 

The external appearance of it is represented in the above Fi- 
gure.——It consists of two domes, one placed over the other, and 
distant from it, in every part, from two to three inches. ‘The 
suter dome, resting on the pedestal, is represented by the outline 
of the figure; the inner dome is represented by the dotted line. 
Within this inner dome, and at the bottom of it, is a grate on 
which the fuel burns. "Mhe flame, the air supporting the combus- 
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14 NEW AND PORTABLE STOVE: 


tion, and the smoak, circulate within this inner dome, so as to 
heat it as equally as possible; and the smoak and current of 
air pass off by a tube behind, (which, from the figure being a 
front view, cannot be represented), this tube passing into a chim- 
ney, or being connected with a tunnel, which is led into the 


external air. 
At the under part of the external dome, and around its circum- 


ference, are apertures, one of which is represented at a. Into these 
apertures the air enters ; it rises in the space between the outer 
and inner domes; and being heated in its ascent, escapes warm 
at the upper part or neck of the dome, which is terminated by 
an opening, of the form represented in the figure, or of any 
other ornamental form. Or a tube may be adapted to this 
neck, and the heated air, if this is required, conveyed to a dis- 
tance. 

‘The opening at the fire-place is closed by a double door, 
represented in the figure, and the sides are closed by plates of 
iron, so that none of the smoak, or the air which has been in contact 
with the fuel, can escape and mingle with the current of pure 
air that rises between the two domes. In the pedestal is a sliding 
box, which serves as an ash-pit; and in the front of this, regis- 
ters, marked 4, to regulate the admission of air to the burning 
fuel, and of course regulate the combustion. 

This is the general structure of the stove, which admits, 
however, of several variations, to adapt it to particular pur- 
poses, which it is not necessary to specify. 

The advantages of this stove over stoves on the common con- 
struction, are, that it is free from any unpleasant smell ; that it 
does not vitiate the air ; that it diffuses the heat more equally, 
and therefore to greater advantage; and that, where it is requir- 
ed, it can be made to produce ventilation as well as warmth. 

1. ‘Vhe unpleasant smell, and suffocating sensation produced 
by common stoves arise from the following cause: The stove, 
whatever may be its torm, is, from its situation, liable to be more 
or less covered with dust. Whenever the fire is kindled within 
it, and the sides of the stove are raised nearly to a red heat, this 
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dust is scorched or half burnt, and produces the unpleasant smell 
and the suffocating feeling. Should even the stove, by uncom- 
mon care, be kept perfectly clean, still the particles of dust float- 
ing in the atmosphere are liable to be scorched by it in a similar 
manner, and produce to a certain ¢xtent, the same effects. This 


inconvenience is completely remedied in the present stove. 'The 
outer dome serves as a covering to the inner one, to prevent dust 
frem resting upon it, and the former can never be heated to that 
extent to scorch any dust which may be in contact with it. The 
rapid current of air rising between the two domes whenever the 
fire is kindled, will remove any dust that might lie on the m- 
ner dome. The rapidity of this current also prevents any particles 
of dust diffused through the air from resting on the dome so as to 
he scorched ; and, what is the most important effect, this current 
of air, constantly renewed, prevents the inner dome from bemg 
over-heated, and thus prevents the possibility of this scorching 
taking place. It has been supposed, that the smell from common 
stoves arises, in part at least, also from the metal itself highly 
heated: and if this be the case, the same advantage will still 
be derived in the present stove from the current of air obviating 
this effect. The fact accordingly is, that in this stove, if it be 
managed with common care, no such smell is produced, a cir- 
cumstance which at once gives it a superiority over every other 
stove. 

2. By the action of a stove raised to a red heat, as common 
stoves almost always are to produce sufficient warmth, the air 
must, to a certain extent, be vitiated, from the causes mentioned 
in the preceding paragraph. Jn the present stove, as the operation 
of these is obviated, this deterioration of the air is avoided. 

3. In common stoyes, the heat is always very: unequally dif- 
fused. Its sides are raised to a red heat, or near it; and in the 
immediate neighbourhood of the stove, the warmth is unpiea- 
sant, or oppressive, while at a distance it is little felt. In the 
present stove, the heat being diffused principally by the current of 
heated air is equally spread. The outer dome is never so much 
heated as to feel unpleasant; and at the most distant part of the 
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apartment in which the stove is placed, heat is distributed by 
the free and rapid diffusion and intermixture of the warm air. 
The heat, too, is thus not only more equally communicated, but 
is distributed to advantage, while in common stoves much of it 
is lost, by being accumulated in the neighbourhood of the stove, 
and preducing inconvenience rather than any benefit. 

Lastly, this stove may be easily made to produce ventilation 
as well as warmth, in situations where this is required. To effect 
this, all that is necessary is to incluse the apertures at the bottom 
of the external dome within a circular tube, with which a tube 
from the external atmosphere is connected. A constant current 
of fresh air will thus be brought in, and, rising through the space 
between the two domes, will be discharged warm and perfectly 
pure. In stoves on the common construction, it is impossible to 
procure this advantage; and there is even always the temptation to 
diminish ventilation, in order to procure warmth. In every situa- 
tion where there is not a very free supply of air, it is recommend- 
ed to bring in the fresh air in the manner above described, as the 
same air, when repeatedly heated, must prove unpleasant and in- 
jurious. 

From these observations, the advantages to be obtained from 
this patent stove must be apparent; and in the trials which have 
been made of it, for different purposes, under the direction of the 
patentees, it has answered the most sanguine expectations. 

For heating churches, a purpose to which it has been pretty 
extensively applied in this city, and to the publicity of which the 
patentees can appeal, no method can be placed in competition 
with it. Common stoves are always disagreeable and inefficient. 
‘Vo produce any sensible effect, they must be highly heated ; the 
usyal unpleasant smell is produced ; and in the neighbourhood of 
the stoye the heat is oppressive, while at a distance it is scarcely 
felt. In this patent stove the heat is diffused equally, by means of 
a tube connected with the neck of the outer dome, and discharging 
the heated air by branches at different parts, conducted generally 
under the front of the galleries. The temperature through the 
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whole church is thus kept uniform and agreeable, while no un- 
pleasant heat is experienced in the immediate neighbourhood of 
the stove. 

For heating large halis, lobbies, and statrcases, this stove is 
extremely well adapted, as by discharging a constant current of 
heated air it diffuses an agreeable warmth, without any of the un- 
pleasant effects of a common stove, or the waste of fuel, and the 
inconvenience of dust and smoke from an open fire-place. It has 
another advantage in these situations, and also in large /braries 
and picture galleries, that the current of warm air completely 
obviates any dampness, both by the circulation of the air itself, 
and the warmth it conveys. 

In heating public rooms, it willbe found more economical than 
any other method, and the due temperature will be established 
more equally, and with more uniformity. The ventilation it can 
be made to produce is in this case also a very marked advantage. 

It has the same advantages in heating large manufactories ; and 
for this purpose it has the farther important advantage, that by 
tubes branching from the main tubes, it can be applied to heat 
different apartments, either constantly, or by having covers adapt- 
ed to the apertures of the tubes, as occasion may require. And 
by bringing the supply of air from without, it will ensure venti- 
lation as well as warmth. 

When constructed of a small size, it forms a stove superior to 
any other, in economy, and in the other advantages already 
pointed out, in heating the apartments of a house; and by a small 
variation in the construction and position of the door, it can be 
made so as to give the appearance, and to a certain extent, the 
direct heat of an open fire place. 

There are numerous other uses to which this stove may be ap- 
plied with much advantage, which, however, being less commen, 
require only to be mentioned,—such as the heating and ventilat- 
ing of ships, ventilating mines, drying various articles of ma- 
nufacture, &c. 

It has frequently been attempted to apply heated air, more or 
less extensively, as a medium of conveying warmth, as in the 
Vol. 11. C 
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18 NEW AND PORTABLE STOVE. 


Swedish stove, Franklin’s stove, and by brick flues, and various 
arrangements on a large scale. 'To these the patentees of course 
lay no claim; and they may affirm, that*the success of them has 


vantages of the apparatus they employ. Any portable stove 
hitherto in use, in which heated air is at all introduced, 1s stl 
liable to all the objections to which the common stoves are liable, 
particularly the unpleasant smell, and the excess of heat given di- 
rectly from the sides of the stove itself; and the inconveniences 
attending any fixed furnaces with flues, or any other building, for 
more common purposes, at least, are sufficiently evident. ‘The 
patentees of the present stove may therefore fairly maintain, 
that no method of communicating heat has been introduced, pos- 
sessed of the combined advantages which it possesses,—particu- 
larly those of being capable of being constructed on a smali scale ; 
of being portable, durable, not complicated, and hence not liable 
to be injured ;—economical with regard to fuel, ornamental in 
form, and in the highest degree powerful. ‘They therefore submit 
the invention with confidence to the public. 


These stoves are sold at the shop of Adam Anderson, No. 51, 
South Bridge-street, Edinburgh, one of the patentees, by whom 
also are sold the tubes which are connected with it for different 


purposes. 


From the above description our ingenious Iron masters will find 
no difficulty in casting these stoves. Edit. 
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ON THE APPLICATION OF LIME TO LAND. 


®x« of the means by which the agriculture of Pennsylvania has so greatly 
improved within the last thirty years, is the liberal use of Zime. On this 
subject the agricultural books of Europe, and especially of England, abound 
with a variety of contradictory theories, and even many of their Facts de- 
tailed by practical men, will not apply to this country, owing to the great 
difference between our soils and theirs. It is to our own farmers that re- 
coursc must be had for accurate information respecting the most eco. 
nomical mode of applying this important substance to land,—its duration, 
and effects. The agricultural reader will therefore prize the following pa- 
pers. Ina future number of the Archives, the Editor will give additional 
information on the subject, particularly a paper containing an analysis of 
the various lime stones in the vicinity of Philadelphia, which have been most 
commonly used on land. Editor. 


Some hints concerning Lime, occasioned by reading Darwin's 

Phytologia,*—By Fohn Lang. 

From the Memoirs of the Agricultural Society of Philadelphia, val. 2d. 

Read August 9th, 1808. 

WE have for some time past heard much about two varie- 
ties of lime, the one useful or favourable to the growth of vege- 
tables, when used as a manure; the other hurtful or pernicious, 
and therefore not to be used for that purpose ; the first is termed 
calcarious, the other magnesian lime. 

The first notice we have of this magnesian lime is from acom- 
munication of Mr. Tennant, published in the London Philosophi- 
cal Transactions. 

‘This is doubtless a subjeet of great importance to farmers, and. 
in my opinion deserves to be more fully investigated. If all lime 
which contains magnesia is only wse/ess as a manure, it must be of 
great importance to our farmers to be informed how they may 
be able to distinguish this from the calcarious lime; but much 
more so if it is as Mr. Tennant says, destructive to vegetation, 
and that it diminishes the fertility of the soil. The distinguish- 
ing characteristics of these two varieties of lime, mentioned by 
through the sides of the heaps of it ; but at the same time it would 


* Or the philosophy of gardening and agriculture 
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=U APPLICATION OF LIME TO LAND. 


Mr. Tennant, it would seem, can only be discover ed either by 
analysing, (which process farmers are generally ignorant of ;) 
or by making experiments by applying it to the soil. It is said 
that magnesian lime when used in too great quantities renders 
the soil less fertile, and wherever a heap of it has been left on one 
spot, vegetation will be prevented for many years; while of the 
other sort of lime, a large quantity is never found to be injurious ; 
and that the spots which are entirely covered with it, become re- 
markably fertile, instead of being rendered barren. 

From the above statement it would appear, that by far the 
greatest proportion of all the limes used either in this country or 
in Europe are of the magnesian kind, or in other words must con- 
tain a certain proportion of magnesia. For my own part I have 
never seen pure calcarious lime, unless that made from calcined 
shells may be denominated such; though I must own I am not 
chymist enough to be able to discover the magnesian lime, except 
by its effects upon the soil, as above described by Mr. ‘Tennant, 




























{ and Dr. Darwin. The distinctions which some farmers make, of 
~ hot and mild lime, Mr. ‘Tennant believes to mean magnesian and 
} y calcarious lime. And the Doctor says he is informed, that the 
| \ magn~sian lime is preferred in architecture, and is said to go fur- 


ther in making mortar, &c. If this is the case, I think it will be 
admitted that all the lime used in the United States, either for 
building or manure, is of the hotor magnesian kind ;* as it is well 
| known that the lime of this country is generally stronger, and of 
course will go further in making mortar, or as a manure for land, 
than Finglish lime. Were our farmers in this country to discover 
lime of so mild a quality that thistles and grass would grow.up 





-~ 





* Since writing the above, I am informed that there is in Marlborough 
township,t Chester County, in this state, a mild lime which answers well on 
land. But it is a notorious fact, that the great body of improvers, use hot or 
caustic lime with success ; but clover ought always to be sown with the firsi 
é crop. And though in some instances the grain crop may seem little bene- 
fited, or even injured by the lime, the clover and succeeding crops will show 

its effects. 

+ See the mistake corrected in the next paper 
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require three loads of this lime to produce the same effects upon 
their land as two loads of the lime now in use, I think they would 
surely prefer the latter to the former. Our farmers know very 
well, that wherever they lay their lime heaps, every particle of 
grass or other vegetables will be destroyed; and that the spots on 
which it lay will not bear any crop for a year or two after, unless 
they are careful to remove it so clean, that no more shall remain 
on these spots, than the same proportion which they spread over 
the rest of the field. They likewise know that if they should leave 
their lime heaps exposed to the influence of the atmosphere, to 
successive frosts and thaws, rains and snows, &c. it would in time 
become as mild as the calcarious lime described by Mr. Tennant. 
But then it would be useless for mortar, and for land it would be 
like some medicines of which the chief recommendation is that if 
they do no good, they will at least do no harm ; and for that rea- 
son they commonly cover the heaps over with sods, or straw, &c. 
till the land is prepared for putting it on. Our farmers likewise 
know that poor land will not bear so much lime as rich land, and 
that if they should by mistake over-lime their land, the succeed- 
ing crops will rather be hurt than benefited by it; and in such 
cases there is no remedy but cither to give the field a dressing 
with dung, or let it“lay a year or two till the heat of the lime is 
partly given out, and then it will have its effect. From this I con- 
clude that lime must act as a stimulant, and that the quantity ap- 
plied to the land ought to bear an exact proportion to the carbo- 
nic, or vegetable matters contained inthe soil. It is well known 
that stimulants used in small quantities are in some cases very 
useful in the animal economy, but in great quantities they will 
destroy animal life. 

I would not by any means presume to call in question the re- 
sults of Mr. Tennant’s or Dr. Black’s experiments ; on the con- 
trary, I am rather inclined to believe, that all stone lime contains 
a greater or lesser proportion of magnesia; but that the lime 
which contains the greatest proportion of that earth, is totally un- 


ht to be used upon land as a manure, I think, deserves a second 
consideration. 
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22 APPLICATION OF LIME TO LAND. 


Dr. Darwin observes that the substance called chalkstone is 
almost wholly magnesia ; now I know from experience that chaik- 
stone land is the most kindly to all sorts of grain of any soil I am 
acquainted with, and will bear a longer succession of severe crop- 
ping before it is exhausted. But perhaps it is the process of 
calcination which gives to the magnesia that caustic quality which 
renders it so hurtful to vegetation, as Mr. ‘Tennant found by his 
experiments, that thirty or forty grains of lime did not retard the 
growth of sceds, more than three or four of calcined magnesia. 
From which Dr. Darwin concludes, that, as both injure vegetation 
in large quantities, they may both assist vegetation in small ones. 

Consistent with the Doctor’s remark J would just observe, that 
there are many substances which make rich manures, when used 


in small quantities ; for instance, I have seen very great crops of 


barley got by sowing the land with pigeon’s dung, as thin as we 
sow rye, and harrowing it in along with the seed barley ; whereas 
had it been put upon the land as thick, or halt as thick as we 
would put stable or barn-yard dung, it would as effectually de- 
stroy all vegetation as hot lime used to excess. ‘lhe same re- 
marks will apply to the dung of all kinds of domestic fowls, also 
to human dung and urine, so much valued in China. Common 
salt has often been recommended as a great assistant to the growth 
of vegetables when used in small quantities, whereas it is well 
known that the excessive use of it will render land tota!ly barren. 

Tt will be admitted on all hands, that all animal and vegetable 
matters contained in the soil, must undergo a decomposition by 
some means or other, so that being thereby reduced to sucha 
state as to be easily soluble in water, they may be readily absorbed 
by the tender roots, by some termed the mouths of plants. "What 
the roots of plants naturally possess to a considerable degree the 
power of producing this decomposition, J have had occasion 
more than once to observe, in the case of planting potatoes with 
woollen rags instead of dung. FH have secn fine crens of potatoes 
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raised by dropping a small piece of woollen rag,* nor larger than. 
the hand, in the furrow along with every sett of the potatoes 
when planted, and I have observed when the potatoes were ga- 
thered in the fall, that, in every instance where a potatoe plant 
had failed to vegetate, the rag was turned up entire, very little 
damaged by being buried under ground ; whereas on the other 
hand, not the smallest vestige of the rags were to be seen in any 
part of the ground where the plants had succeeded and grown to 
perfection. Only I observed in some instances where the rag had 
been uncommonly large, a white mouldiness upon the soil about 
the roots of such plants, which seemed to me an indication that 
more nutritious matter had been formed than could be absorbed 
by the roots. Besides I observed the palms or tops of such plants 




















were always large, and of luxurious growth, while the potatoes at ef 

the root were small and not fully ripe. t yes: 
But there are other animal and vegetable substances which re- a, 

quire more powerful solvents to prepare them for the food of Re & 

plants ; such substances must be decomposed either by means of i a: 






the putrid fermentation, or by the application of hot lime, &c. Rit. 
But while the putrid fermentation is going on, it is exceedingly 








* Before the revolutionary war, I collected many cart loads of taylor’s 7 
rags, chiefly woollen. Some I had cut in small pieces ; others were ploughed Hite 
Bee 

i 






in, as they came from the shops ; after having been scattered by band so as 
barely to cover the surface of about three acres of loamy land, much worn. I 
had a remarkably fine crop of potatoes, succeeded by a great crop of wheat. 
On this clover was sowed. It lay for many years without other manure ex- 
cept plaster, in green grass after the clover. The effects of the rags conti- 

nued longer than those of any manure I ever experienced ; and I think ‘the dy 

e part of the field on which the rags were strewed, is the best spot in it to this 
day. It has been all limed, dunged and plastered alike from time to time ; 
and the soil of the whole field is similar in all parts. 









R. PETERS. 





March 27, 1810. 










Rags chopped, and sown by hand, and ploughed in three months before 
sowing wheat or barley, the quantity six to ten hundred weight per acre, are 
used in England with success. In Kent, they spread a ton per acre every 
third year for hops. As they hold moisture, they are adapted for dry gravelly 


or chalky soils, and succeed best in dry seasous.—-' Gleanings of husbandry.’ 
J. M. 
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noxious to vegetation, as we may see by the bad effects of putrid 
or stagnant water upon the roots of tender plants ; while on the 
other hand, hot lime will check the progress of putrefaction, and 
at the same time very quickly effect the decomposition of various 
bodies ; thereby preparing sweet and wholesome juices, whether 
they consist of carbon, phosphorus, oils, or alkali, or compounds 
of all or either of these. And I conceive if the lime meet with a 
sufficient quantity of such substances as it in this manner acts up- 
on, it will by mixing with such juices, thus prepared, be thereby 
deprived of its caustic quality, in the same or somewhat similar 
manner to that whereby magnesia or chalk blunts, or sheaths the 
points of the sharp particles of acids. But if the lime does not 
meet with a sufficient quantity of carbonic or other matters in the 
soil to act upon, so that its caustic quality may be completely over- 
come, then in such case it will act upon the tender roots of the 
growing plants, in the same manner as it acts upon grass or other 
vegetables when laid in heaps on the surface. And this is in my 
opinion the cause why lime in some instances is hurtful, instead 
of being beneficial to land. 

Upon the whole, I think, instead of troubling our farmers 
about distinguishing the different qualities of magnesian and calca- 
rious lime, it will be better to advise them to use lime sparing- 
ly on poor land, and at the same time to use every exertion to in- 
crease their dung and compost heaps, whereby their land will be 
prepared for the application of lime, not only with safety, but 
great advantage. 





Philadelphia, Fuly 12, 1810. 


Sir, Read August 14, 1610. 


I CONCEIVE it a duty I owe the Society, to communicate 
through you, the result of some experiments which I had set 


about, for the purpose of ascertaining the best means of reclaim- 
ing old worn out land. I had fondly listened to the method pro- 
posed by some, of improving, with clover and plaister, without 
the use of lime ; and determined to try it. The field which I 
pitched upon for my experiments contains about fourteen acres ; 
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it had been cleared about fifty-three or four years ago, and conti- 
nued in constant cultivation for upwards of thirty years, without 
manure of any kind. Some old people now living, say that they 
have seen as good crops of wheat cut from it, as ever they saw; 
but it was kept in cultivation till the produce would no longer pay 
for the labour, and has been thrown out a common for more than 
twenty years, ‘till I fenced it in. I had the whole of the field 
ploughed early in the spring of 1808 ; in the month of May one 
part of it was ploughed again, and sown with buckwheat ; this 
buckwheat was ploughed in when in blossom, and the land sown 
with buckwheat a second time, which was likewise ploughed in 
and sowed with rye. 

The other part of the field was limed, at the rate of 25 bushels 
to the acre, and planted with corn. ‘I'he lime which I used was 
of the hot kind, from a quarry which is generally approved of for 
land in those parts; makes very strong mortar for building, but 
is not used for plaistering, being granulated and not very white. I 
suppose it to be similar to that described by Dr. Darwin, which 
he supposes to have been primitive lime, broken down by the ac- 
tion of water and petrified a second time, which he thinks is the 
strongest lime. 

‘The following summer was very dry, which together with the 
heat of the lime, I supposed to be the cause why the corn became 
stunted and produced almost nothing. In the spring of 1809, the 
land was ploughed and sowed with oats and clover, the other part 
of the field which was now in rye, was likewise sowed with clover 
at the same time, and as soon as the elover began to appear above 
ground, the whole field was sowed with plaister. 

At harvest the oats was a very good crop, the rye was tall and 
wcll eared, but rather thin ; perhaps it was owing to this circum- 
stince, that the clover among the rye looked better, and more plen- 
tiful chon that among the oats. I had not seen it until Wednesday, 
the 4th instant, when I found that part of the field which had been 


limed, closely covered with fine clover, whereas on that part - 


which was not limed, almost the whole of it had perished last 
winter, and what plants remained were weak and sickly, and abyn- 
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dance of wood-grass beginning to appear, with which the field 
used to be almost covered while it lay a common ; whereas not 
one plant of it is to be seen on that part which was limed. From 
this I concluded, that if the system of improving with clover and 
plaister without lime, should succeed in the end, it must be by a 
number of repetitions of the same process, which would require 
time and labour equal to, if not exceeding the expense of lime, 
and the result uncertain. I therefore ordered that the part of the 
field which had not been previously limed, should be limed as 
soon as possible, twice ploughed, and sown with rye, and clover 
next spring. 

It was the opinion of the man who farms for me, as well as of 
others who made observations, that I missed it by planting corr 
with the lime ; that if I had sown oats and clover the first spring, 
T would have had a profitable crop, besides gaining a year in my 
improvement, which was lost by the failure of the corn crop, and 
part of the strength of the lime exhausted to no purpose.* f am 
fully aware of the objection which some have to oats as an ex- 
hausting crop, and therefore ill calculated for advancing the im- 
provement of worn out land. At the same time that IF disapprove 
of the absurd practice of some farmers, of sowing oats and buck- 
wheat, year after year, as the worst of all rotations ; I am convinc- 
ed from long experience, that an occasional crop of oats is no 
more exhausting than wheat, rye or corn; that it is an excellent 
nurse for clover, a profitable crop for the farmer, and the straw 


* However corn may succeed upon fresh limed land, in cases where the 
land was in good heart previous tothe application of the lime ; 1 here give my 
opinion, not from conjecture, but experience and observation, that in general 
it will be found better for the land, and more profitable for the farmer, to de- 
fer either corn or wheat, until clover have first intervened ; especially if the 
lime was of the magnesian kind and the land poor ; and then the addition of 
a little dung will be very useful. And in this opinion I am partly borne out, 
by that able and experienced farmer Judge Peters, president of this society ; 
ina note at the bottom of page 280 of this volume, he has these words, ** The 
same fields (where wheat had failed) produced clover in abundance. In their 
next turn for wheat (and especially ifassisted with a light dunging) they am- 
ply retributed my former disappointment ”’ 
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good fodder or litter, without which he cannot get much dung, the 
value of which is not sufficiently appreciated by many of our far- 
mers. Every kind of grain which ripens its seed is an exhauster, 
even clover, which is the most ameliorating crop which we know, 
if it is but a moderate crop and left standing until its seed is 
full ripe, instead of improving will be found to exhaust the land. 
Before I conclude I must take some notice of the mild lime, 
which I mentioned in a note at the bottom of page 20. I then sup- 
posed the mild lime above mentioned, to be the property of Mn 
Barnitt of Marlborough township, but when I was with my friend 
Mr. John Mills on the 4th instant, he told me that Mr. Barnitt’s 
lime is the hottest and strongest lin.e in that neighbourhood, that 
the mild lime which I alluded to is the property of Mr. Baker of 
Newlin township. The two limes are not more than two or at 
most three miles apart. Mr. Mills’s farm lays nearly in the centre 
between the two, and he occasionally uses both. He says that it 
requires 130 bushels of the mild lime, to go as far on land as 100 
bushels of the hot lime ;* that the mild lime is in its effects on 
land somewhat similar to that of dung, as it gives out its strength 
to the first crop, but in one or two crops more it is all gone ; 
whereas though the hot lime sometimes, instead of helping, ra- 
ther injures the first crop, its good effects continue for many 
years. He showed me a clover field, one part of which had been 
manured with Mr. Barnitt’s hot lime, and the other with Mr. 
Baker’s mild lime. I observed that wherever a heap of the hot 
lime had lain, not a blade of vegetation of any kind had appear+ 
ed, though Mr. Mills told me that every particle of it was shor 
velled off as clean as possible ; but on that part of the field where 
the mild lime was put, no such effects were produced. He told 
me further, that the grain was best on that part where the mild 
lime was put, but the clover is greatly superior on the other part, 
(it was all plaistered alike) and I have no doubt that the suc- 
ceeding crops will evince a decided preference, in favour of the 


* This last brings a higher price than any lime in that neighbourhood, or 
from the valley ; being esteemed so much more valuable, as it goes farther on 
land, &c- than either of these, 
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hot lime. I expect to procure specimens ¢f both the above limes, 
for the purpose of having them analyzed.* 


Analysis of American Limestone. By F. Cutbush, Chemist and 
Apothecary. 
Philadelphia, 13th September, 1810 
Sir, 


I have made the necessary examination of the lime stones vou 
wished me to analyze. ‘The comparative quafity, with respect to 
the ingredients of each kind (hard white, and black micaceous) we 
may, therefore, the more readily judge of. 

While one variety, on the one hand, according to my experi- 
ments, correspondents to that mentioned by Mr. Tennant; the 
other appears on the contrary, to be composed of more calcareous 


* Having procured specimens of the above varieties of limestone, and by 
the polite attention of Mr. James Cutbush, have been favoured with a chemi- 
cal analysis of each of them, (for the results of which see the letter annexed) 
we are enabled to judge of the striking similarity, between these and the spe- 
cimens which were analyzed in England by Mr. Tennant some years ago, as 
particularly noticed in the London Philosophical Transactions, and in the 
writings of Mr. Hénry, Dr. Darwin, and others. 

We may remark, that while the learned theorists in England and elsewhere, 
were exulting over the grand discovery, whereby the farmer might proceed 
with certainty in his choice of the lime most proper for manure, as if none but 
the mild or calcarious kind, would henceforth be used for that purpose ; in 
the mean time, we find the great mass of practical farmers, whose practice 
is generally the result of long experience and observation, who read very lit- 
tle, many of whom seldom or never see a newspaper, far less the London 
Philosophical Tiansactions ; who never heard of Mr. Henry, nor Darwin’s 
Phytologia; who are entirely ignorant of the grand discovery of the calca- 
ricus and magnesian limes, still giving the preference to the hot or magnesian 
lime, and paying a higher price for it, even where the mild kind is equally 
within their reach, notwithstanding they know as well as Mr. Tennant, that 
the <pots where the heaps of it had lain will remain barren for at least two 
years to come ; they being at the same time sensible, that with a judicious ro- 
taiion it wil: produce them improved crops for a number of years, whereas 
the beneficial effects of the mild lime will be ail gone in two years. 
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earth, and I presume would answer all the desirable purposes of 
agriculture.* 

With respect to the limestone, when it comes under the head 
of magnesian limestone, agreeably to the name of Mr. ‘Tennant, 
I would merely remark, that when the magnesian earth exceeds 
a certain per centum, it might with strict propriety be referred to 
this class; for in most of the varieties of limestone, the magne- 
sian earth is more or less abundant. 

The characters of the limestone, which answets to the magne- 
sian limestone, are, its extreme hardness, striking fire with steel, 
in consequence of which it must contain a large portion of silica ; 
slow solubility in muriatic acid, &c. 

Vhe solution, when effected in muriatic acid, was tested with 
carbonate of potash after filtering it, which produced a copious 
precipitate. Oxalate of potash, added in a similar manner, also 
produced a precipitate. 

The last experiment decided the presence of lime, and the for- 
mer ina great measure, the existence of magnesia. ‘To ascertain 
this fact, however, with more certainty, a portion of the solution 
was examined with carbonate of ammonia, and the precipitate 
formed, was separated. ‘The filtered liquor was now examined 
with phosphate of soda, which occasioned a copious precipitate. 
The quantity of this appeared to equal the quantity obtained by 
oxalate of potash in the former experiment, or that caused by the 
carbonate of ammonia immediately preceding. On examining the 
precipitate formed by carbonate of ammonia with muriatic acid 
and oxalate of potash, the whole was discovered to be carbonate 


of lime. 


* Mr. Cutbush in this instance falls too hastily in with Mr. Tennant’s hype- 
thesis, in giving the preference to the calcarious lime, for agricultural purpo- 
ses. Whereas it is a fact well known, that Mr. Barnitt’s lime above ncticed, 
(which agrees with Mr. Tennant’s magnesian kind) fetches a higher price thas 
any other limes in these parts ; and such is the demand for it, that it cannot be 
got burnt fast enough. When it is known that a kiln is ready, the wagons come 
the night before it is opened, and next morning they never stop loading unté 
the whole is finished. This is sold at fifteen cents per bushel at the kiln, while 
the others are bought for twelve and an half cents per bushel. J. L. 
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The phosphated soda, according to Dr. Wollaston, added after 
the carbonate of ammonia, in the manner of which I have spo- 
ken, (when the carbonate is used in the common temperature of 
the atmosphere) is the most accurate test for the discovery of 
magnesia. 

The experiment for determining the presence of magnesia was 
made in a general way, in fact, merely to ascertain if this earth 
existed under the circumstances we have already stated. 

‘The other specimen of limestone, which is far more friable, 
and of a dark miscaceous appearance, was soluble with more fa- 
cility in muriatic acid. ‘The solution was soon effected ; the ad- 
dition of carbonate of ammonia separated the lime in an abun- 
dant precipitate ; aad the filtered liquor, after adding the carbo- 
nate, gave a slight precipitate with phosphate of soda. Magnesia, 
however, as already stated, is always found more or less accom- 
panying lime. 
With much respect, sir, 

I remain yours, &c. 


Joun Lane. JAMES CUTBUSH. 


On Liming land. By Richard Peters,, President of the Agri- 
cultural Soctety, Philadelphia. 


From the Memoirs of the Agricultural Society, Philadelphia, Vol. 2. 
Reud Au. 14, 1810. 

THE relation to the society in which I am piaced by them, 
impels me to bring to their notice, many subjects, which I should 
not otherwise conceive myself bound to discuss. When no atten- 
tion appears to be paid by others, to an important point, I venture 
to supply, however inadequately, the deficiency. ‘This must be 
my apology for so often troubling them with my thoughts on to- 
pics, to which others, if so inclined, could do more ample justice. 
We have nota solitary communication upon the practice of ming 
land; though carried to very great extent in our state. In no 
country is ime in more abundance ; nor can it be of better quali- 
ty. Chemical and theoretical accounts of it, may be found in ma- 
n y books. There are good writers on its properties, as they ap- 
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ply to agriculture. But we find in those writers, many positions 
and remarks, both theoretical and practical, unsuitable to the 
climate and circumstances of this country. It is more a topic for 
curiosity than practical use, with common farmers, to enter into 
its composition chemically ; though to those who turn to profita- 
ble account such inquiries, they are indeed highly beneficial. I 
leave all theories ; and wish to call the attention of the society 
to its practical uses. It would be very desirable to fall on means 
to acquire every information from those who can, from expe- 
rience, give it; and multitudes of our fellow citizens have the 
capacity to afford the fullest satisfaction, in every point of prac- 
tice required. It is more necessary to excite the inclinations of 
many of them to communicate their practical knowledge, than it 
is to give them instruction ; as this substance has, in many dis- 
tricts of our country, now become one applied in common course. 
It is annually becoming dearer to the farmers in old settlements, 
and especially in the vicinity of the city and large towns ; owing 
to the demand of this material for buildings, and the scarcity 
of timber for fuel. From twelve to fourteen cords of wood are 
consumed, in burning one kiln of lime of six hundred bushels. 
The quarries are inexhaustible. No other fuel equals wood for 
this purpose ; as we may see by comparison of ours with the lime 
of our coal counties, where it is tinged and discoloured, and vi- 
tiated by the sulphur of the fossil coal used in its calcination. It 
would be on these accounts desirable to offer a premium, or, in 


some way, to encourage improvements in the construction of lime 
kilns ; to save the consumption of fucl.* Coked coal might, where 
timber is exhausted, supply the place of wood. 


* In our western country, pit-coa/ and limestone, of the first quality, are ge- 
nerally, and in great plenty, found on the same spet, in strata of from four to 
six feet in depth, or thickness respectively ; above or under each other, as 
they happen to be naturally placed. Coal may be as easily charred or coked 
(and much in the same way) as wood burnt into charcoal. In that country, fur- 
nished with such abundant means in all quarters, manufactures, are rising, 
and may increase, with time and population, to an incalculable extent. Cheap- 
ness of produce will forward them. Domestic markets will be created, to 
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The quantity, per acre, proper for soils of different textures is 
by no means fixed, either here or in Europe. I have been sur- 
prised, by what I have myself seen, and more by the accounts [ 
have read in European books, at the great, and to us incredible, 
quantity of lime allowed by Europeans to an acre. Ours is the 
statute acre of 160 perches. ‘The common computed acres of 
Europe differ in contents ; so that it is difficult always to under- 
stand what is meant by writers, even in England, by the term 
acre. But the lime of Furope, applied in the quantity of 160 
bushels to a statute acre of 160 perches, at one dressing, must 
either be of inferior strength anJ quality to ours ; or there must 
be a vast difference in the effects of climate. As to soils of most 
countries, they are much alike. ‘There is not, on our globe, bet- 
ter nor worse land, with all the intermediate gradations, than can 
be found here. It is composed of all the varieties of materials, 
generally found in soils of other countries ; though no accurate 
analysis, of quantities and proportions of these materials, has been 
made. It would be highly useful, that geological explorations and 
inquiries should be more generally prosecuted throughout our 
countrys Livery farmer should analyze his own soil ;* that he 


stimulate and reward the labours of husbandry; and thus the inconveniences 
of the distance from the ocean, will be amply compensated. Although wood 
(to preserve which they take no care) may be now in plenty, the coal will be 
in the greatest demand. Most of the heavy materials used in the Statiord- 
shire (English) potteries, placed where they are principally on account of the 
coal for fuel in many parts of that coal country, are transported from a dis- 
tance of 100 miles and upwards. Steam (in our western country) must be sub- 
stituted for water powers, where the streams fail for several months in the 
year, beyond the western mountains. 

It is to be much regretted, that the lower, or Norristown canal scheme has 
been interrupted, or failed. Marble, limestone, lime, soup-stone (as well us 
building sto.e) in inexhaustible plenty, could, by this means, be supplied ; and 
delivered in the city for domestic purposes, or exportation. 


* There is an excellent treatise, “on the analysis of soils connected with their 
improvement,” bv the celebrated Professor Davy chemical professor tothe 
British board of agriculture. This might be read with instruction by one 
versed in such subjects; and rendered more intelligible to practical farmers ; 


though 1 think it sufficiently plain in the most necessary directions. Our 








APPLICATION OF LIME TO LAW. 33 


may be the better enabled to cultivate to advantage, by knowing 
its texture and applying the manure the most suitable toit. ‘THREE 
HUNDRED BUSHELS (lVinchester_) of lime, have been, at one time, 
spread on an acre, in England! Half of that quantity, laid on at . 
once here, would ruin any acre of land within my knowledge. I 
mean a worn acre taken up for amelioration and recovery. Land 
reduced to sterility, by bad farming and over-cropping, is like 
the stomach of an animal in a state of debility. It must be reco- 
vered by gentle means applied repeatedly, and at proper inter- 
vals. "Too much food is as destructive to the animal, as over-lim- 
ing is to the impoverished land ; whatever may have been the 
original stamina of the one, or qualities of the other. It is essen- 


tial to know what quantity per acre, is advantageous and proper 
here ; and the most beneficial modes of using it. When I began, 
in the early part of my life, to lay on lime, I was advised that 
the lime would spend itself as much if no culture were carried on, 


as it would by the severest cropping. I soon found that limed 
lands required as much care and good management, as others. 


extract from Lord Dundonald in yol. 1. is highly worthy attention, and can 
easily be practised upon. 

The use of analyses of soils is very properly stated to be, for the purpose 
of enabling us to find and supply the defect of proportion in the primitive 
earths. Mr. Davy truly observes—— 

“ In supplying animal or vegetable manure, a temporary food only is provid- 
ed for plants, which is in all cases exhausted by means of a certain number 
of crops; but when a soil is rendered of the best possible constitution and 
texture, with regard to its earthy parts, its fertility may be considered as 
permanently established. It becomes capable of attracting a very large por- 
tion of vegetable nourishmenc from the atmosphere, and of producing its 
crops with comparatively little labour and expense.” 

It was to encourage our farmers and others in pursuits, having this object 
in view, that we offered our first premium, in 1806, for “ ascertaining the com- 
ponent parts of arable land.” This (and most others of our endeavours to pro- 
mote a spirit ofimprovement) has been too little attended to. While farmers 
are regretting the want of dung, lime, aud other artificial supplies, they over- 
look materials for permanently fertilizing their ficlds, to be found on their 
own farms. 


Vol. 11. 


R. P. 
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The'lime may sink, or part with its qualities ; but severe crop- 
ping‘and bad systems, injure limed, as much as other soils ; and, 
I think, leave them in a state more difficult to recover. I have 
myself experienced this, when I over-limed or over-farmed, from 
want of proper information. I therefore suspect, that the lands 
said, in many places, to be /ime-stch, must have been badly ma- 
naged, and over-worked. And yet in some parts of our country 
wherein they have discontinued the use of lime, after having 
long applied it (perhaps in two great quantities) there are good 
farmers. I believe land requires a change, after a certain time, of 
manure as well as of crop; though cither may be, after proper 
intervals and with suitable auxiliaries, again introduced with 
equal benefit. I do not know enough of facts, relating to /imve- 
sick lands, to give an opinion: and this is one among other rea- 
sons, why I wish the society to promote inquiries. 

I believe it is generally known and agreed, that the poorer the 
land, either naturally or by wearing, the less lime it will bear. 
So that 25 bushels will benefit, where 50 would injure. Lime, 
being in itself no manure, must find, in the earth, or in the air, 
something to act upon, or co-operate with. And, that it may 
have constant communication with the atmosphere, it should be 
kept near the surface ; both in its first application, and by deep- 
ening the ploughings to bring it up when it sinks. I have made 
much use of it, in every way, and in great quantities, for a long 
course of years. My soil is various ; but generally a kindly loam, 
mixed with mica (isinglass) and in parts sand, as well as clay. 
The surface is of every description, as to exposure, hill and vale. 
It had been much worn in some parts ; and I have cleared off, 
from time to time, a considerable portion of the timber. So that 


I have had all kinds of soil to operate upon. Ihave generally be- 
gun with 40 bushels (sometimes 50, and often 30 and 35) to the 
acre. I prefer it to be laid in half bushel-heaps, and water-slacked. 
But I frequently cover these little heaps with earth, and leave it 
thus to slack ; closing the cracks carefully as they appear. Some- 
times I leave it through the winter, in large heaps of 40 or 50 
dushels (accordingly as I determine the quantity per acre) well 
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protected by earth and scd. I choose, when practicable, to spread 
it in the autumn; and either plough or harrow it in. The next 
season I take onlya summer crop. Indian corn I think the best ; 
as its culture mixes the lime most effectually with the soil. I 
have most frequently put lime on in the spring; and I have crop- 
ped fields with winter-grain, when limed in the same season. I 
have sometimes succeeded with rye; but when wheat was sown 
on land fresh limed, F have invariably suffered by mildew, smut, 
rust, or blight. I scarcely remember an instance to the contrary. 
‘he crop is retarded in its maturation, by the lime; and though 
it shows a deep verdure, and large heads, the former is as de- 
ceptive as the blush of a hectic, and the latter seldom or never 
fill.* Yet in some European books, I see it recommended, to 


* It would seem that the fresh lime, acting on the substances in the earth 
with rainous energy, pressed on the plant more food than it could digest or 
contain; and produced death by a fatal plethora. With a good glass one can 
plainly discern the bursting of the vessels and the extravasation of the sap, 
with all their consequences. The grain is shrivelled, though the plant, until 
its catastrophe, appears to thrive. If winter crops on fresh limed lands come 
to maturity, they ripen late ; and theirrisks of mildew are increased. Ihave 
observed this even when dung is used with fresh lime. But with lime alone 
on exhausted Jands, where little or no vegetable or animal matter is found in 
the soil, I have seen wheat a starved and worthless plant. Summer crops 
oaly should be sown on land fresh limed; and Indian cornis the most suitable. 
When I repeat the liming, as I have generally done with a greater quantity 
than that first applied, I commonly take a crop of Indian corn in the year be- 
fore wheat ; to 4i// the lime, according to the country phrase. The corn, being 
a gigantic plant requiring large supplies, willthrive on all the food that lime 
can furnish or prepare. ‘ 

When 1 began to lime (45 years ago) I had no practical instructor; for it 
was a novelty in my neighbourhood. I have lost whole fields of wheat on 
limed lands sown the first season of liming, in a few days after the decep- 
tious verdure of the plant had induced me tocount on a plentiful crop. The 
same fields produced clover in abundance. In theirnextturn for wheat (and 
especially if assisted by a light dunging) they amply retributed my former 
disappointment. My success was much increased after I used plaister on 
the clover crops; which ameliorated the soil, and furnished vegetable matter 
forthe lime. A moderate liming, (say 30 to 40 bushels to the acre) har- 
rowed in on fall ploughed ground, and laying exposed through the winter, 








































































































will part with most of its castic qualities, and do with dung the succeeding 
spring, or autumn. But it would be much better to intermit wheat, for 
another year. 
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plough or harrow in the grain and lime together. I have never 
approved of dunging the ground at the time of liming; having 
made comparative experiments. My course has been, to lime,— 
take a summer. crop,—fall-plough,—and, the next year, an open 
fallow, or a covering, but inexhausting spring-crop, preparatory 
to dunging for wheat. Jn this course I have invariably had suc- 
cess ; and therefore prefer it to any other. I have, when the field 
came in course again (in three or four years) limed ; and thus re- 
peated the applications to 120, and in one field, to 160 bushels to 
the acre ; including all repetitions of liming, at different, and distant 
periods. I have known 80 bushels to the acre (put on, at once, on 
such land as mine) injure the field for several years ; or until re- 
covered by dung, or green manures ploughed in. It is said that 
clay will bear the heaviest liming. So that climate, strength and 
quality of lime, (I mean stone-lime, as ours generally is) differ 
widely in this, from those of other countries. 

Farmers of what are called strong lands, have told me, that 
eighty bushels per acre, on the first application, were but a mode- 
rate allowance. But I have ever believed that it would have 
been better to lay on forty or fifty bushels in the beginning ; and 
increase, by repetitions, after proper intervals. Strong lands are 
precipitated into debility by over stimulation, as strong men, or 
other animals, are enfeebled by excess, or over exertion. Some 
of our strongest lands are now thus reduced to a situation to be no 
longer benefited by lime. Jn lime=stone countries, where lime 
is obtained on easy terms, I have known it spread without rule, 
or attention to exact quantity. I always predicted, that repen- 
tance would, one day, follow when too late, this agricultural 
enormity. 

In Europe, lime is heavily spread on a tough old grass lay ; 
and it meliorates the grass, so as to render it highly palatable to 
cattle, and hastens their fatting. It lies thus, twelve months, 
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(having been put on in the autumn) and the field is then ploughed, 
and taken up for a course of crops ; preparatory to being laid down 


again in grass. In this way, it is alleged, and it seems reasonable, 
that land will bear the heaviest liming ; especially if it be a strong 
clay ; though it is known to benefit lighter soils the most. 

Lime on clay has never succeeded with me, to any profitable 
extent. ‘The idea of its durably warming cold clayey land, is un- 
founded. Heat is disengaged, when water or moisture solidifies, 
while lime is slacking: but it becomes shortly thereafter, a cold 
substance.* Its particles are two small and fine to keep asunder 


* Moss or a green fungus, such as is seen on damp north walls, stones, or 
on the buts of trees growing in cold soils, will be often found on the ridges of 
limed lands, in great plenty. I have oonsidered this as a sign of coldness, 
rather than heat, inthe lime. 1 have conceived that hot, dry, and light soils 
were benefited and corrected, by the cool and binding quality of the lime ; 
as well as by its attracting and retaining moisture ; independent of its other 
qualities. Mosses are found in all kinds of land, and especially in wet and 
cold soils. I think they abound on limed lands, in by far the greatest quan- - 
tities. 

See Mr. Lang's observations on L1ME ; which are well worth attention. fF 
unwillingly meddle with conjectures, however plausible they may seem ; leav- 
ing them in better hands. It is known however, to every body, that dime, 
after parting with its fixed air, thirsts for its recovery. I therefore believe 
with Mr. Lang that it preys on the plant, for lack of other supplies ; and at- 
tracts all the carbonic acid it canobtain. And this is its process, rather than 
durably warming the land. Dung give : it the pabulum it wants, both for its 
caustic and attractive qualities ;—so do vegetable substances found in the 
earth ;—of which poor and exhausted land affords the fewest; and therefore 
will bear the least lime. This fact I know ;—its theory I will rot insist on ;— 
lime certainly (aspecially when applied fresh) retards maturation; and ex- 
poses the wheat crop to injury, if not toruin. Ihave repeatedly found that 
dung, in equal quantities, put on the year of liming, is very inferior in profit- 
able effects to that applied in the year succeeding the laying on the lime. In 
the contemporaneous application with lime, part of the dung is consumed, 
and goes to balance, or remedy, an evil; instead of wholly operating to effect 
a positive good ; as it does when the lime, by losing its causticity and preda- 
tory qualities, is prepared to co-operate with the dung, in the salutary and 
beneficial purposes intended by their combined application. 

The lime, when it has spent its noxious activity, operates as a mild solvent 
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those of the clay ; and such things as produce this effect are the 
only proper auxiliaries for clay land. Gravel, sand, sheils, un- 
burnt limestone, are better than lime. In clay ridged and drained, 
and kept dry and friable, lime may-be serviceable. 

{ have spread lime on a clover lay, and suffered it to remain 
on the surface, through a winter; then ploughed; and the lime 
being well incorporated by heavy drags or harrows, I have found 
it a very advantageous mode. I have always preferred, in this 
and every other mode of application, laying on the lime, and mix- 
ing it thoroughly with the soil by frequent stirrings, without dung. 
[ have repeatedly observed, that fresh lime and stable manure, put 
on together, are by no means so efficacious, as when the latter is 
applied in the season succeeding the liming: green manures, with 
fresh I'me, dobetter. Lime, like salt, in very sma// quantities is 
septic, and may with dung be usefuk: but in the quantities usual- 
ly applied, it must be injurious, on chemical principles, and in 
fact, to both the land and dung; which latter. /fatfers in its effect 
on the crop, compared to one with lime alone ; as dung will always 
show itself in a greater or less degree ; but it will show and act 
most effectually, when it 1s not neutralized or consumed by fresh 
hime. 

The varietics of our lime, as to strength or composition, for 
either masonry or agricultural uses, have been very little attended 
to. Ft would be important that some simple test or trial of the 
qualities of lime, should be established and promulgated. [know 
that there ts in practical result, a great difference in the effects of 
equal quantities in bulk, measured, or weighed ; and the lightest is 
commonly the best. "Vhis I supposed was owing to its Leing bet- 
ter burnt ;-so as to have less core. Jt is but recently, that this 
subject has been, in Kurope, minutely examined. Some kinds of 
lime have been found, there, so composed, as to be prejudicial to 
agricultural operation. Here lime differs widely in effects, on 


It attracts, and elaborates the acids in the dung, and the vegetable or other 
substances in the earth, and prepares them to enter the plant, and to become 


its food and essentia! nourishment, R. P. 
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land or crops ; so as to require greater quantities of one kind, 
than of another. I have found it so, in mortar.* 

It will be perceived, that I have avoided, (as much as possible,) 
technical disquisition, {IT have not mentioned any thing new 
to experienced farmers, or others acquainted with the subject, I 
have, at least, endeavoured to sct an example; so as to invite 
their communicating what they know to be instructive. Putting 
a subject 22 requisition, always arouses attention ; and draws forth 


* If some patriotic chemists would assist us in analyzing lime from every 
quarter of our country, great advantages would be derived to agriculture. 
We volunteer our services ; and so must chemists. Our limestone is of great 
varieties of texture, colour and composition. 

Without knowing the composition of the lime which gave rise to my ob- 
servations in the text, which are grounded on facts within my own knowledge, 
I am now Satisfied that where the greater quantities were required, the lime 
was mild lime. Iremember since Mr. Lang mentioned the subject, many in- 
stances where the lime soon exhausted all its powers. And I have always 
found that small quantities of strong (or according to Mr. Lang’s ideas, mag- 
nesian) lime were more serviceable and much more durable, than larger quan- 
tities of that which must have been of the mild species. From one lime-burner 
I always had what I called weak lime; and discentinued dealing with him. 
The discovery of the component parts of our lime generally, would diminish: 
the surprise I always feel when I read or hear of the vast quantities applicd 
fy land in Europe ; and it would account for the small quantity of our lime, 
proper for our land. The Europeans must use what is called mild lime; and 
we the strong or magnesian kind. Their lime cannot be many degrees stron- 
ger than chalk; which also being a species of lime, contains the cretaceous 
or carbonic acid. Should our investigations of lime, proved by practical tests, 
turn out as now supposed, we shali correct another European error, on the 
subject of lime. It was long believed in England, that lime and gypsum were 
hostile. Yet they knew that the gyps is itself a sulphate of lime ; and there- 
fore that it ought to have appeared reasonable, as we find it in fact, that 
there is no hostility. 

As to the point—whether the lime we commonly use is or is not of the mag- 
sesian species, it yet depends on more extensive examinations than have, in 
this early stage of inquiry, been made, before a decisive opinion can be form- 
ed. So far as the experiment Mr. Lang mentions reaches, the proof appears 
strong. And if specimens of limestone in other quarters produce, when 
analyzed, the like results, the point will be indisputably decided. 

September 17th, 1810. R. P. 
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useful facts ; and discussion conveying instruction, which would 
otherwise remain hidden, or confined to the knowledge of a few 
individuals. What may be familiar to experienced agriculturists, 
is nevertherless highly acceptable, and essentially instructive, to 
those who want practical knowledge. 





ON THE FIRST 
PRINCIPLES OF AGRICULTURE. 
From the Edinburgh Farmer’s Magazine, June, 1809. 


WITHOUT the knowledge of first principles, nothing can 
be expected from any of the practitioners of agriculture worthy 
of attention, their practice being merely a copy from that already 
established, if not some gross deviation perhaps from the beaten 
track, by means of some erroneous idea of their own conceiving. 
Men acquainted with first principles, will never deviate from 
them, while they find them correct: perhaps they may try some 
experiment consistent with them, and succeed. ‘This, then, is 
the foundation from which we are to expect a rational system of 
agriculture, adapted to all the varicties of soil, climate, and sea- 
sons, with which it must ever be connected. 

It is true, that by means of great attention to, and a careful and 
judicious imitation of good farmers, a man of mean talents, is 
sometimes known to make a tolerable figure in this line. —He may 
raise good crops ; and good crops are no bad criterion of good 
farming. Indeed, a man, otherwise a blockhead, at least one who 
has no notion of first principles, often excels those who adhere to 
them with scrupulous exactness: but this must be only where the 
knowing man wants the talent of strict application. This talent 
is an essential requisite for a farmer; indeed it is indispensable 
in every occupation where success is desired. 

The general principles, upon which the success of agriculture 
depends, are, 
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1. Without draining wet land, no improvement. 

2. Unless land thus drained, is properly cleaned, the object of 
draining is frustrated, and that in proportion as this operation is 
executed. 

3. Manures will always fail in producing the desired effect, in 
proportion as draining and cleaning are neglected. 

4. Marly sowing always produces shorter and stiffer straw than 
late sowing, and that in exact proportion to the times, when not 
affected by extraneous circumstances. 

5. The various species of seed-corn are adapted to various 
soils, situations, seasons, and other circumstances. 

5. Picking and propagating the best heads of the most ap- 
proved kinds of grain and seeds, is the surest method of pre- 
serving them undegenerate. 

Draining.—This article has been amply discussed by able 
hands, and Elkington’s mode of draining is universally known., 
Almost every field has its own peculiar circumstances; and the 
general idea of intercepting the spring is an established principle 
in this art. But sometimes, when there is not sufficient descent 
to allow the drain to be cut as low as some deep sand or water 
gravel, where the springs lye, a few pits (to be afterwards filled 
with stones), or some holes by the boring irons, will have a sur- 


prising effect in raising the water into that drain, otherwise too 
ebb to reach the springs, and thereby carry it off. It is not my 


design, in this place, to enter into the minutiz of draining, but to 
introduce it as a first principle in farming. 

Without draining, no improvement.—Without it, no other 
operation can be effectual to the end proposed. ‘When land is gor- 
ged with water, it cannot be cleaned. No labour is sufficient to do 
it, except in a very uncommon drought ;—in some soils, not even 
then: and when land is not clean, it is impossible to suppose that 
dung, lime, or any other kind of manure, can have its full effect. 
Dung will promote the natural grasses more than any kind of grain 
which may be sown; and these, although the land is sown with 
artificial grass seed, will still thrive, and render the ground com- 
pletely fit for a summer fallow immediately after dirty lea oats. 
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Cleaning.—This article requires the farmer’s constant attention, 
and by this alone can be rendered effectual. Early ploughing is 
of much importance ; and it is impossible to be too early at sum- 
mer fallows, when spring sowing is over. As I at present speak 
chiefly of band in the second stage of improvement, it must not be 
considered so clean as in future it may be expected. We shall 
suppose the land of a free nature, but extremely dirty by means 
of its late moist state previously to draining ; and that it has been 
capable of carrying one or two crops of oats, in order to reduce 
its surface sward ; and is now under summer fallow. E:very far- 
mer may plough to his own mind, according to the nature of the 
soil, and the grass he has to destroy : but, in general, light plough- 
ing is sufficient to kill grass, which generally runs near the sur- 
face ; and then before the manure is applied, a strong furrow is 
of much use, to mix new earth with the dung. At same time, 
some soils will not admit of a strong furrow, unless in the spring, 
before the moisture is exhausted. In such situations, harrowing, 
rolling, and gathering grass roots frequently after every pioughing 
fs essentially necessary ; but it is not my design to teach either 
ploughing or harrowing. 

Manures.—Neither is it my design to treat of the nature and 
properties of manures, and how they operate upon land, so as 


a A es 


: to produce better crops ;—whether by communicating to the 
soil the vegetable food which they contain ;—whether by ena- 
| | oh bling it to attract nourishment from the atmosphere,—or by en- 
| ifs larging the vegetable pasture which it contains,—or by dissolving 


‘ 

f iF that which the soil already contains, so as to prepare it for enter- 

| HW ing the roots of plants. ‘These are philosophical inquiries, not 
| a f : essentially connected with the present business. Upon this sub- 
1 ject, there are various theories, some of which are extremely ra- 


; tional, and others extremely absurd. Concerning the salts, 
| which are an essential ingredient of dung, it is certain they can- 
r not evaporate ; but the oil and watery parts certainly will. We 
P| have a good iliustration of this hypothesis, in the operation of the 


sun upon salt water. In warm climates, the sun exhales every 
thing from salt water, when exposed to its influence, except the 
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salt itself. In this way the inhabitants of such climes obtain that 
commodity. It is even gathered upon rocks, which the sea has 
abandoned after lodging a part of its water upon their exposed 
surfaces. But, when exposed in a more equal and regular man- 
ner, on an even surface, it is much sooner and more easily ob- 
tained. 

When dung is carried to a field of summer fallow, and spread 
out green (as it ought to be),” till the act of fermentation his 
completely ceased, the oils must evaporate. But, as experience 
teaches us, that no material difference can be discerned between 
that which has been spread and that which has not, we must con- 
clude, that the oils become fixed as soon as the dung dries; and 
that the essential qualities of the dung are thereby preserved, and 
ready to exert themselves as soon as mixed with the soil. 

Early sowing produces less straw than late sowing, and that in 
exact proportion to the times (ceteris paribus ).—'Vhe knowledge 
of this principle, which has not been discovered, at least not at- 
tended to, till within the last twenty years, is of much impor- 
tance to the farmer.® Before it was known and practised, the ha- 


zards of sowing land in a very high state of cultivation was very 


great. Oats or barley sown in such condition, at the usual period 
of seed time as formerly, viz. oats, late in March, and barley a- 
bout the term of Whitsunday, would have been often entirely 
ruined, by being too strong. English barley, (commonly from Lin- 
colnshire) and Dutch and many other early kinds of oats, were 
adopted without changing the time of sowing: and as these have 
a tendency to produce shorter straw, they were found of much ad- 
vantage in securing a full crop without lodging. But it is found 
that any of our oats sown early, produce a shorter and stiffer 
straw, which has the same effect. Early oats, however, are still 
much in vogue. ‘The Lincoln barley is almost out of repute. It 
is well known to some farmers, that the common Scotch barley is 
the best substitute for it,—as, when sown early, its straw becomes 
shorter, much stiffer, and less apt to lodge. Potatoe oats are a 
new species introduced within these very few years ; and are said 
to be natives of South America. It appears they were first im- 
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ported into some of our midland counties of Scotland, in a quan- 
tity extremely small; and that they obtained that name from the 
circumstances of their arriving in a package of potatoes. ‘Vhis is 
a valuable kind of oats in point of meal, yielding two to three 
pecks per boll more than the Angus, which, in every other re- 
spect, we reckon our best oats. ‘hey appear to be again losing 
ground in the estimation of some people. ‘They are more apt than 
any other kind to keep the soil, like wild oats, and thereby to an- 
noy the succeeding crops. It seems to be apprehended that, were 
they to be frequently shaken and ploughed ia drv, that they would 
be as great a weed too. ‘They seem to have another disadvantage, 
which, in the present circumstances of our labour, is not a small 
one. ‘They ripen along with the wheat; and that article being 
now more than ever the chief object of the farmer, it is in dan- 
ger of occasioning very serious consequences as to the tiineous 
cutting of that crop. Potatoe oats are also extremely apt to shake, 
and seldom fail to drop in shearing. All kinds of early oats are 
fit only for fine land, or land in a high state of cultivation; but 
upon inferior land they are the best, when a bad season has 
thrown the seed time too far back for common ones. Blainsicy 
oats are our native early, and have a finer meal as well as finer 
straw ; but they seem mostly out of favour at present. ‘These 
several varieties of oats and barley afford the farmer great ad- 
vantages in securing his grass-seeds, as well as his corn crop, in 
certain seasons and situations. 

As to spring wheat, the dwarf kind, which is known to pro- 
duce short straw, and is an excellent flourishing kind, is also ad- 
vantageous in the above circumstances; and as it has a natural 
tendency to produce short straw, it ought certainly, upon rich 
soils, to be preferred in winter. 

Picking out the best heads of the most approved grain, is the 
best method of preserving the specics from degenerating." It must 
be evident to every one, that grain has a constant tendency to de- 
generate. But whether its species suffers or not, it must, by a 
thousand circumstances, be so blended and mixed with other 
kinds, and even with different grain, that it requires frequently 
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to be renewed by picking and propagating the best heads. | This 
is found by experience to be the surest method of preserving 
the grain; and so different is the produce of the earliest and 
most vigorous ears from that of the poor diseased ones, that it 
has generally obtained some name to distinguish it from that even 
of its ownkind. A farmer in Kast Lothian, (a Mr. Hunter) some 
years ago found, in a cold bleak situation (Coldingham muir), 
a very fine looking vigorous head of wheat; which, being ripe at 
a period earlier than might have been expected from its situation, 
he brought with him; and having repeatedly sown its produce, 
has at last furnished seed to a considerable part of that country, 
and even to farms in many a distant country. It is an excellent 
kind of wheat ; being considerably earlier and more prolific than 
any kind we are yet acquainted with. Mr. Hunter has great 
merit, not only for his original attention to this article, but for 
the unremitting vigilance bestowed in preserving it free of mix- 
ture. It is now distinguished by the name of Hunter's Wheat.© 

‘These hints, Mr. Conductor, may perhaps be of some use to 
farmers who are only about the beginning of their agricultural 
pursuits. They may cause a little reflection, and occasion rational 
experiments, which may confirm, in their mind, the utility of 
sucl, first principles, upon which they were made. 


REMARKS. 


a Klkington’s, or rather Anderson’s mode of draining land, is 
very generally followed in England, and shall be described in 
the course of this work. 

bit is not yet settled, whether dung produces better effects 
when ploughed in fresh, or completely rotten ; or whether it is best 
when made into composts, and then applied to land. Much will 
depend upon the nature of the soil, the crop cultivated, and 
the seasons. ‘This subject shall also be discussed hereafter. It 
has already engaged the theoretical, as well as practical attention 


of the editor. In the mean time, he will observe, that as it is very 
important, and as he has had much opportunity of knowing that 
stable mazure is often so managed as not to produce half the good 
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effects that might result from it, if applied with judgment, every 
farmer will find it his interest to attend to the subject. 

c No principle is better established, than the importance of 
early sowing of spring grain. ‘The produce of such crops, is 
uniformly greater than those sown at a later period. Oats in 
particular are materially affected by it. Mr. Strickland, an En- 
glish farming gentleman, who made a tour through the U. S. in 
1794, has justly remarked* the uniform inferiority of our best oats 
to that of Britain, and‘the very bad quality of most of that grain 
inthe U. S. In Scotland and Ireland very generally, and in many 
parts of England, thousands eat no other bread than that made 
from oat meal; and breakfast and sup upon a gruel made of the 
same invigorating and wholesome dish. Little of the American 
oats, would pay for conversion into meal. Our climate, from its 
warmth and dryness, is unfavourable to the filling of the grain, 
but the chief cause of its inferiority is the late time at which it is 
sown, in consequence of which, the grain has not time to fill ; and 
the unprepared state of the ground from deficient ploughing. On 
both these points, some striking facts shall be given. 

d The experience of that great improver Joseph Cooper, of New 
Jersey, on this head, it is presumed is familiar to most farmers 
in the United States. It was first made known to the F.:tish 
public, by aletter of the celebrated Priestly to Sir John Sinclair, 
inthe first vol. of the Commun, to the Board of Agriculture, and 
has been extensively circulated by means of their numerous agti- 
cultural works. Most of the newspapers, almanacs, and neriodi- 
cal publications in the United States, have reprinted Mr. Cooper’s 
own statement on that and other agricultural subjects, which 
ought to form part of the instruction of every country school. 

e Ina manner similiar to that pursued by Mr. Hunter, Mr. 
Isbel of Caroline county, Virginia, about 20 years since, brought 
into notice the early white wheat, the benefit of which has been 
amply experienced in Pennsylvania, particularly in low moist 
situations, subject to mildew. Editor. 


¥ Commun. Board of Agric. Vol. 1. 
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ON THE 


WHEAT MOTH, OR VIRGINIA FLY. 


Tackoney, March 2, 1811. 
Sir, 

IT’ is about 45 years since the moth fly in the grain of wheat 
(perceptibly) visited the Eastern shore of Maryland, at which 
time I was a small boy; but remember it was early discovered 
there, that if the wheat was trodden out and fanned immediately 
after harvest, and laid up in bulk, a sweat soon commenced, which 
quickly destroyed the whole of the insects in embryo, except on 
the surface of the heap, which of necessity must be exposed to 
the air. ‘his sweat is without doubt considerably heightened in 
consequence of the eggs contained in the grain; and as the heat 
soon exceeds the temperature of animal life, the destruction of 
the insects is accomplished ; an effect that never fails even when 
the wheat is not laid up in bulk until the maggot has attained its 
full size ; but in that case the sweating is prodigious, and rising 
to the top of the heap, forms a moldy crust several inches deep, 
in which the heat vegetates, and spreads a pile of foliage over the 
whole resembling a field, only vastly thicker set: yet under this 
crust, the grain becomes dry and perfectly free from all damage, 
except what had been sustained before it had been put into buik. 
When trodden out, fanned, and put in bulk immediately after har- 
vest, the injury either in weight or quality is imperceptible, but 
if left until a late period, it is scarcely fit even for the feeding of 
hogs, which have refused to eat it, when exceedingly damaged 
by the fly. I do not recollect either to have seen or heard of any 
bad consequences arising from eating bread made from the flour 
of fly-eaten wheat, but if the depredation in the grain has been 
considerable it has a very ill taste, and then cut into pieces, re- 
sembles boiled liver, and certainly cannot ' wholesome ; for I 
have known people who have been employed in the loading of 


ships with wheat eaten by the fly, to be covered from head to foot 


with small blisters as close as they could stand to each other: the 
itching occasioned by the dust from the wheat is intolerable, 
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even if the exposure has been inconsiderable. It is believed that 


this insect is propagated in the grain of the wheat while growing, 
consequently the precautions which have been frequently taken 
by Pennsylvania farmers, to grind the wheat in order to prevent 
further injury from the fly that has come out of the grain, is 
useless ; for they are incapable of doing any further mischief un- 
til either they or their posterity puncture the grain of the ensuing 
crop. While it is growing, the eye easily traces the puncture 
through the hull into the pea, and no doubt with proper glasses, 
the same might be discovered through the chaff into the wheat. 

Some years the ravages of those insects take a_ general 
spread through whcle counties on the Eastern shore, but com- 
monly their devastation has been partial, and it has sometimes 
happened, that while the grain on one farm, was almost entirely 
devoured when left in the straw, the adjoining farm had sustain- 
ed but little injury from them. It is worthy of remark, that in 
order to effect the destruction ef this insect with the least injury 
tothe grain, the wheat should be placed in as complete a mass as 
possible, and no more surface exposed to the air than can be 
avoided ; for if the wheat lies either thin or scattered, it is obvi- 
ous that an effectual sweat will not be produced except in the 
deeper parts of it; and that where it lies thin it wi!l be destroyed 
by the fly. It is a fact as well known and established on the 
Eastern shore of Maryland as any other fact, for it has occurred 
in numberless instances, that part of the same crops trodden out, 
fanned and put into bulk early, have been perfectly preserved, 
while the remainder which continued in the grain, has been either 
nearly destroyed, or rendered unfit for the making of bread. 

Your friend and humble servant, 
JOIN LORAIN. 


James Mease, mM. p. 








ON THE WHEAT MOTH, OR VIRGINIA FLY. 


REMARKS. 


For several years past the wheat in the vicinity of Philadelphia 
has been greatly infested with the moth described by Mr. Lorain, 
and in some seasons little else than the husk of the grain has been 
left in crops, which when first cut, promised an abundant yield. 
The same insect infested the wheat in the province of Angoumois 
in France, for upwards of thirty years ; and in 1755 those eminent 
agricultural philosophers, Duhamel and Tillet, were deputed by 
the Academy of Sciences at Paris, to inquire into the nature of the 
insect, and the means of preventing the calamity occasioned by 
it. ‘heir description is very minute, and leaves no doubt as to 
its identity with the American insect. ‘They found that thresh- 
ing the grain as soon as possible after harvest, and kiln-drying 
what part was wanted for seed, or for grinding, effectually 
destroyed the eggs of the insect. When the grain is wanted for 
seed, care must be taken not to increase the heat beyond 124 de- 
grees of Fahrenheit’s thermometer, otherwise the vegetative prin- 
ciple of the grain would be destroyed. 

"This remedy of kiln-drying has been tried with success in our 
own country. Mr. Benjamin Mifflin relates,* that in 1776, when 
he removed from Pennsylvania to Kent county, Delaware, he 
found that the wheat moth had done immense mischief, and hay- 
ing read of the French process of kiln-drying the grain, he tried it 
upon some wheat which he bought for his annual supply, and in 
which the insect had even began to appear, with the most com- 
plete success. He heated the oven not quite hot enough to bake 
bread, but so hot as to permit him to bear his finger on the brick 
about ten.seconds, and having filled it with wheat, closed the door 
for 24 hours.. When taken out, he found the insect completely 
killed, and on being ground, the flour was not injured in colour, 
or capacity for rising, neither was the vegetative power of the 
seed destroyed. Editor. 


wr 


* Bailey’s United Magazine, Philadelphia, 1777. 
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ON DYEING TURKEY RED. 

Tue deficiency under which we labour respecting the art of dyeing, in the 
United States, has been already remarked. Every fact therefore, on the sub- 
ject, is highly important, and should be carefully attended to. The follow- 
ing paper on dyeing cotton red, is a valuable addition to our stock of 
knowledge in the art, and is particularly gratifying to the Editor, from 
having introduced the process into the American edition of the Domestic 
Encyclopxdia. He can bear witness to the excellence of the dye, having 
seen it inthe clothes worn by Mr. W.—Happy the country gentleman, whose 

_ Wife is occupied in such pursuits ! 


From the Reftublican Constellation, { Winchester, Virginia. | 


Mr. Foster, 

Mrs. WASHINGTON made attempt last summer to dye 
cotton to the colour generally known by the name of Turkey Red. 
She followed a receipt contained in the Domestic Encyclopedia, 
and succeeded beyond her expectations, in imparting to the cot- 
ton yarn a beautiful, brilliant red colour, possessing a permanence 
that was at first little expected. She had the yarn woven into a 
piece of fancy cloth, for her own wear, which has been very often 
washed, and still retains its brilliancy of colour, without any sen- 
sible diminution. 

Several persons have admired the colour, and expressed a 
great desire to get the receipt. As the Domestic Encyclopedia is 
in comparatively few hands, and the season for dyeing and mak- 
ing cotton cloth is approaching, I have thought it would be ren- 
dering some service to condense the receipt into familiar lan- 
guage, and to publish it in both the Winchester papers for gene- 
ral benefit. In the original it is very long, and a great many tech- 
nical terms are used, which I have avoided as much as possible. 

The Domestic Encyclopedia contains many other receipts for 
dyeing, bleaching, distilling, making of soap, &c. And upon all sub- 
jects of domestic economy, contains the greatest number of valua- 
ble facts and directions of any book extant of its size, and ought, 
in my opinion, to be in the possession, or within the reach, of eve- 
ry farmer and mechanic of our country. 


By giving this a place in your next paper, you will oblige 


yours, &e, LAU. A. WASHINGTON, 
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PROCESS. 


First—Make a ley of one part of good potash, dissolved in four 
parts of boiling water. ‘Then slack half a part of lime in it. 
Next dissolve one part of powdered alum, in two parts boiling 
water, and while this last solution is warm, pour the ley gradual- 
ly into it, stirring and mixing them close together. ‘Then add to 
the above mixture, a thirty-third part of linseed oil, which, when 
well mixed with it, will form a rich milky substance, resembling 
cream. As the skeins of cotton are dipt into this mixture, it must 
be stirred, as the oil will rise to the top of it when it is at rest. 

‘The above ingredients make what is chemically called, ‘ Alka- 
line solution of alumine, mixed with oil ;? which, in speaking of 
hereafter, I shall call the alkaline mixture. 

The quantity of the alkaline mixture to be made, must be deter- 
mined by the quantity of cotton intended to be dyed. And to 
ascertain the respective parts of the different ingredients as named 
above, they must all be weighed; beginning with the water first, 
of which there must be enough to permit each skein of cotton to 
be entirely immersed in it. 

Before the cotton (or flaxen thread, when that is to be dyed) 
is dipt into the alkaline mfxture, it must be first well bleached 
and cleaned by washing, of every foreign, extraneous substance. 
‘Then boiled in strong ley made of potash, and dipt into the alka- 
jine mixture. whilst it is hot, and as wet as it will be when the ley 
is well gotten out of it by drawing the skeins through the hands. 
The skeins are to be immersed into the alkaline mixture, one after 
another, and to be repeatedly dipt and drawn gently through the 
hand until they become well soaked. As each skein undergoes the 
aboye process itis to be put upon a pole, in the shade, to dry ; in 
summer they are to be put out of doors where they are protected 
from the rain, and inthe winter to be kept in a watm place, 
within doors. After remaining in that state for twenty four hours, 
they must be well washed in pure running or rain water and 
again dried.—After which they are to be washed in a strong ley, _ 
made of good hickory ashes (or better of potash) one skein after 
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another, and gently and equally pressed, by drawing through the 
hand or a pair of smooth wooden rollers and again hung up to dry. 

The madder is now to be used—after fixing upon the quantity 
(which will be regulated by the deepness of the colour intended 
to be produced, of which more will be said presently) it must be 
put in as much clean rain water, as will completely and entirely 
cover the whole of the cotton. ‘Then add thereto of pounded chalk 
(which must by no means be omitted) a fourth of the wt. of the mad- 
der used. It must now be put over a slow fire, and kept for about 
three hours, at a state of heat, something: less than boiling, or in 
such a state that hardy persons can put their hands into it with- 
out being scalded. During this part of the process, the skeins are 
to be frequently shifted and changed, that every part of them may 
imbibe the colouring matter. From this the cotton is taken and 
dried, and then washed in a large quantity of water to cleanse it. 
The finishing part of the process, called clearing, now follows, 
which consists in boiling the cotton for eight hours in water, con- 
taining a bag filled with bran. The water is to be kept in a brisk 
state of boiling the whole time, and as it evaporates, boiling water 
is to be added. The water ought also to be boiling, when the cot- 
ton is put into it. The deepness or intensity of the colour, in this 
mode of dyeing, will be regulated by the number of times the cot- 
ton is dipt into the alkaline mixture and the quantity of madder 
used. 'To give the different shades of red, the cotton may receive 
two, three, or four immersions, and a quantity of madder equal 
to once, twice, three, or four times the weight of the cotton. If 
dipt more than once, fresh alkaline mixture must be made each 
time, as it loses its qualities by standing. And the same process 
of drying, washing in water and ley, as above described, must be 
observed and strictly attended to after each dipping into the alka- 
line mixture. 

Wool and silk, which are animal substances, imbibe different 
colours more freely than the vegetable substances cotton, hemp 
or flax. It has therefore been found necessary that cotton and 
flaxen thread should be prepared in a particular manner, before 
they will receive and retain the colouring matter of dye stuff.— 
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The articles which are used to give them this necessary prepara- 
tion, are called “ Mordants,” and act as a kind of bond of union, 
between the substance intended to be dyed and the cclouring mat- 
ter. Thus the above alkaline mixture, 1s a mordant which prepares 
either cotton or flaxen thread or cloth, to receive not only the co- 
lour of the madder, but of any other dye stuff you choose to use, 
as cochineal, Brazil wood, quercitron or black oak bark, log 


wood, &c. &e. and gives a brilliancy and permanence to the co- 
lours of different dyes, which cannot be produced without that 


or some other mordant. 
When flaxen thread is intended to be dyed, the same process 
in all its parts must be used as above described for cotton. 


L. A . W. 


MEMOIR ON THE MORDANTS EMPLOYED IN DYEING.* 
By Messrs. Thenard and Roard. 
Read to the class of Physical and Mathematical Sciences of the Spatstete. 
Translated for the “ Archives.” 


MORDANTS are those substances which serve to effect a per- 
fect combination of the colouring matter with stuffs, and that in- 
crease their beauty. ‘l’hose properties are possessed by a great 
many saline and metallic substances ; but those that possess them 
in the greatest degree, and which, for that reason, are preferred 
by all workmen, are alum, acetate of alumine, tartar, and solu- 
tions of tin. 

‘The examination and analysis of the effects produced by these 
mordants, upon the animal and vegetable substances, shall be the 
subject of our present investigation. 

We shall divide the subject into four chapters, in which we 
will make known successively, the action of alum, the acetate of 
alumine, of alum and of tartar, and of the solutions of tin upon 
silk, wool, cotton and thread, agreeably to the methods most com- 
monly employed in dyeing. 


* From Annales de Chimie. June 1810. 
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CHAPTER THE FIRST. 
ON ALUM. 

The manner of using alum, which is called “alunage,” (aluming) 
varies according to the nature of the stuffs, and to the colours 
that are desired. Silk is left to macerate for some days in 
the solution of alum sufficiently strong to prevent the chrystal- 
lization of the salt. Aluming wool is effected by boiling it for two 
hours in water, with a fourth of its weight of alum. Cotton and 
flax thread are alumed with a strong solution of alum in luke 
warm water, to which potash is often added, and in which it 
remains at least for 24 hours. It has hitherto been thought, that 
in this operation, alum was decomposed, and that alumine was 
combined with the stuff, the colour of which was more easily 
fixed, when dipped in the dyeing liquid: but the experiments 
which have been made, force us to reject this opinion. 


ARTICLE I. 
Analysis of Alumed Silk. 

Ninety-five grammes* of silk well cleansed, and perfectly pu- 
rified, having been put into a glass vessel, for the space of six 
days, at the temperature of the atmosphere, with four litres} of 
distilled water, and 100 grammes of pure alum, which had been 
previously dissolved ina complete manner. After this time, the 
silk being taken out of the liquid, was hung up to be entirely dry, 
over the alum bath, and washed several times with distilled wa- 
ter, to separate the part of the mordant which had not been com- 
bined with it. The alum bath and the washings, were evaporat- 
ed with much care, and they gave often, and even to the end, very 
transparent chrystals of alum. ‘These first results show us, in a 
positive manner, the nature of the combination formed with the 


* A gramme is the French unit for weight, equal to 15.4457 English 
grains Troy. Editor. 


t A litre isthe French standard measure of capacity, and equal to 61.02800 
English cubic inches, or about 1, 5-7th of a pint, ale measure. Editor. 
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silk, during the aluming, and that it was at the same time very 
probable, that the alum had not been decomposed. We again 
boiled that alumed silk in a mattrass, with six litres of distilled wa 
ter ; after having let off the boiling water, we washed it twelve 
times ; the 72 litres arising from these twelve operations, having 
been evaporated, gave us again well defined chrystals of alum, 
which quantity added to that from the alum bath, did not differ 
more than two decigramme, or =1, part from the 95 grammes which 
had been employed. If after each of these twelve washings, you 
try to dye silk, the colour becomes less and less deep, so that after 
the twelfth washing, the silk becomes incapable of being died. 
The silk being disalumed, or deprived of alum, and again alumed, 
acquires immediately the quality of fixing the colours as strong 
as before any washing. From which results, the natural expla- 
nation of the cause why the alumed silks take colour more in- 
tensely, when they are dyed at a low temperature, than when they 
are plunged at once into boiling water.—The reason is, that in the 
first case, the action of the boiling water on the mordants is so 
quick, that the colouring matter has not time to be fixed in it, in 


in order to give insolubility to the combination ; but in the second 
case, this effect cannot take place. 


ARTICLE Il. 
Analysis of Alumed Wool. 


After having determined the phenomena, that take place in the 
aluming of silk, it became necessary to continue the examination 
in the case of wool, and to only employ matters perfectly pure, and 
especially free from carbonate of lime, which is always in a pret- 
ty strong proportion. ‘I’o separate it from them, we boiled them 
several times in a mattress, with very weak muriatic acid, but in 
order to extract the last portion of the acid, it was necessary to 
use so considerable a quantity of distilled water, that we were 
ready to abandon the experiment, which required, besides time 
and patience, the greatest care. The separation of the muriatic 
acid from the two first hecto grammes of wool, which we had 
purified, required 200 litres of distilled water, the temperature 
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of 100 degress of the centigrade thermometer,* and being divided 
into 20 successive operations, every one lasted from seven to eight 
hours. Calcined and treated properly, the lime and muriatic 
acid disappeared totally. One hundred grammes of this wool, have 
been alumed with the same caution that was employed in the 
case of silk. Afterwards it was submitted to 20 washings, at the 
temperature of 100 degrees of the centigrade thermometer, in a __ 
mattress, with 6 litres of distilled water for each operation. "The 
aluming being finished, this wool took colours the most intense, 
while after the last washing, it could not receive a colour from 
the dye, more than the same white wool that had not received 
any mordant. ‘These comparative experiments show us, that the 
substance which had been fixed by the aluming, and which at 
first had determined the colouring of the wool during the dying, 
had been removed by the water. ‘The alum bath evaporated, 
gave in the state of chrystals two thirds of the quantity of alum 
which had been employed: We found almost entirely, the other 
third in the residue of the bath, chrystalizable with difficulty, 
and in the produce of the washing of the alumed wool. We 
repeated these experiments several times, and constantly with the 
same results ; but as they did not appear to us as sure as that on 
silk, on account of the difficulty of separating the animal matters 
from the last part of the alum bath; we alumed the wool in the 
cold, as we had done the silk, persuaded, that in that case, the bath 
could not sensibly dissolve that matter. 

We alumed in the cold, in a solution of alum of 5°. some pure 
wool, and we have taken out during the operation on the silk, 
either from the alum bath, or the washings, except about =}, part, 
allthe alum which had been used. As we were certain, that in 
the aluming of all these animal matters, the alum is entirely 
combined with them, without undergoing any decomposition, and 
that it then forms combinations, more or less soluble, which have 
a great affinity for the colouring matter. 


* Or Thermom. of Celsius, the zero is placed at the freezing point, and di- 
vides the range between it and the boiling point of 100 °.—Editor. 
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ARTICLE III. 
Analysis of the Aluming of Cotton and Thread. 


After having extracted from a parcel of cotton, by the foregoing 
means, all the foreign matters combined with it, we alumed it in a 
luke warm bath, with acertain quantity of alum, and let it mace- 
rate therein two days. After that operation, this stuff dyed per- 
fectly well, but treated afterwarJs at 100° of the centigrade ther- 
mometer in a mattress, with distilled water, it lost the property of 
being coloured in the dye vat. The alum bath, and the washings 
being evaporated, gave us the same quantity of alum, that had been 


used. We succeeded in separating the alum from the vegeta- 


ble matter, which it had dissolved by several chrystalizations. 
We did not wish in this operation, to wash the cotton as often 
as we did the silk and wool, seeing that the union of the 
alum with vegetable substances is so weak, that we cannot im- 
merse during some minutes, the alumed cottons in boiling water, 
without depriving them of a great part of their mordant. So, 
for cotton stuffs, the greatest care is to be taken to dye them at a 
low temperature, because it is only when the colouring matter has 
given a degree of insolubility to that union, that it can, without 
being altered, support a great heat. 

A parcel of thread, treated in the same manner, gave the same 
result. 


ARTICLE IV. 


Analysis of the Aluming ¢f common Wool. 


Our analyses have shown in the fullest manner, that in the 
aluming of animal and vegetable substances, the alum was com- 
bined with them, without any decomposition, but we thought it 
necessary to verify also, on the substances, in their ordinary state, 
the facts which they offered to us after being purified. The 
wools alumed with alum alone, always render the bath very muddy, 
and let fall when cold, a great quantity of white precipitate, as 
several chemists have observed. These precipitates, being well 


washed, have constantly furnished us. sulphate of lime, saturated 
VOL. II. uM 
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sulphate, and sometimes a little alumine. The bath was compos- 
ed.of a considerable quantity of alum, of acidulous sulphate of 
potash, combined with a small proportion of animal matter. We 
only found on the wool some alum, and a very small quantity of 
precipitate. 

- ‘These experiments on the precipitates formed by the aluming, 
do not differ from those of Mr. Berthollet, but that learned che- 
mist having neither examined the mother waters, nor the alumed 
wools, could not give, as he himself acknowledges, a clear expla- 
nation of the effects produced by the alum and the tartar in the 
operation of dyeing. Vhese precipitates obtained by the common 
wool with alum, never occur in purified wool; and as those mat- 
ters do not differ among themselves except by the presence of the 
carbonate, it was natural in such a case, to attribute to that sub- 
stance the decomposition of a part of the alum. 

We ascertained ourselves in treating during many hours at the 
temperature of 100°, in a glass vase, some solutions of alum in — 
distilled water, with different proportions of carbonate of lime. 
We have acknowledged, that the alum was decomposed by the 
carbonate of lime ; and that if you had a sufficierit quantity of it, 
there would not remain the smallest particle of the alum salt in so- 
lution. ‘The mother waters are the very acid sulphate of potash, and 
the precipitates are formed of the sulphate of lime, and the acidu- 
lous sulphate of alumine, and of potash: from which it follows, that 
the property possessed by ordinary wools, of forming a precipitate 
in the alum bath, and causing a great degree of acidity therein, 
proceeds really from the carbonate of lime. We obtain moreover 
a result precisely similar, in making with ordinary wool, five or 
six successive alumings with the same bath. But to come to a 
general solution of the question, it was necessary to ascertain the 
nature of the precipitate formed in the solutions of alum, by means 
of several alkaline and earthy substances. We have taken then, 
alums with base of potash, and base of ammonia, which we treat- 
ed with ammonia and carbonate of potash, in such a manner, as 
to have in their solutions a small excess of alum. "I'he mother 
waters evaporated, were very acid sulphate of ammonia, of potash 
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and ammonia, and of potash, according to the nature of the alum, 
and the precipitant employed. he precipitates, which were aci- 


dulous sulphate of alumine and of potash or ammonia, treated by 


the sulphuric acid, gave some alum, and acidulous sulphate of 
alumine; boiled moreovcr anumber of times with distilled water, 
they were changed into alum, into sulphate of potash, and into pure 
alum : but more of the acid sulphate of potash, than of alum. 

The solutions of alum, brought to 100 degrees of heat on the 
centigrade scale, with pure alumine, were converted into very 
acid sulphate of potash, and acidulous sulphate of alumine and pot- 
ash. After this, we could have no doubt as to the alterations 
produced by the common wool in the alumed baths, and upon 
the inconvenience of alkalies in those destined for cotton ; for the 
addition of those matters diminish the quantity of alum, and even 
increases the acidity of the bath. 


(Remainder of this article in our next.) 
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SALE OF ENGLISH CATTLE. 


IN page 49, Vol. 1. of the Archives, it was stated, “ that in Eng- 
land, wiere the attention of numerous persons has been succes- 
sively directed to the improvement of every species of domestic 
animals, for upwards of the last fifty years, it is acknowledged by 
the best authorities, even at the present day, that good cattle are 
extremely scarce, and of course command very high prices.” The 
celebrated sale of Mr. Fowler’s stock of Little Rollright, in the 
county of Oxford, England, in the year 1793, has often been quo- 
ted as an extraordinary instance of the value put upon improved 
farm stock, and as a proof of the spirit which had been excited 
among the agriculturalists of England. The prices then given, 
although high, are small when compared with those given for 
some animals at a sale on the 11th October 1810, of the stock of 
a celebrated improver, Charles Collins, of Ketton, near Darling- 
ton. The following are the particulars taken from a recent Eng- 
lish publication. 
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60 CATTLE SHOW. 


The farm does not exceed 300 acres, and the total produce of 
cattle and sheep 3485 £. The price at which the cattle were dis- 
posed of, were as follows :— 

Bulls. —Comet, 6 years old, sold for 1000 guineas, purchased 
by four eminent gentlemen farmers and breeders on the banks of 
the ‘Tees: Petrarch, 2 years old, sold for 365 guineas : Major, 3 
years old, 200 guineas : May Duke, 3 years old, 145 guineas: Al- 
fred, one year old, sold for 110 guineas : Duke, one year old, 105 
guineas : five others of inferior note, from 50 to 76 guineas each. 
Bull calves.—Cecil sold for 170 guineas : Young Favourite 140 
do. : George120 do.: one 20 do. one 60 do. one 50 do. one 15 do. 

Cows.—Lilly, three years old, sold for 410 guineas: Coun- 
tess, nine years old, sold for 400 do.: Laura, four years old 210 do.: 
Lady, fourteen years old, 206 do.: Celina, five years old, 200 do. : 
Peeress, five years old, 170 do. : Magdalen, 170 do. : Cathaline, 
eight years old, 150: Daisy, six years old, 140: Johanna, four 
years old, 130: Beauty, 120 do. Five others, from 45 to 83. gui- 
neas. Heifers.—Young Countess, two years old,.206 guineas: 
Duchess 183 : Chariotte, 136: Lucy, 132 do. Young Laura, two 
years old, 101 do.: Shock, three years old, 105 do.: Johanna, one 
year old, 35 do. Heifer Calves: one 106 guineas : one 75 do.: twe 
for 50 do. each: one for 25 do. 

The foregoing stock was of the Teeswater breed, a bull of 
which breed was figured in the last number of the Archives. 


Eas 


CATTLE SHOW. 


THE fifth show, held under the direction of “the Society for 
improving the breed of cattle in Pennsylvania,” took place at the 
tavern lately kept by Peter vans, at the west end of Iligh-street, 
near the Schuylkill, on the 16th April last. 'The number of cattle 
was smaller than usual. 

Mr. Niglee showed several fat and well formed cattle, which 
had been purchased last year at Busbhill. 

Mr. Wynkoop of Bucks county, showed a very large steer, 
four years old, 
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Mr. Dubbs showed two hogs, one of which weighed 672 Ibs. 
the other 563 lbs. 

The society, from a conviction of the utility of the measure, in- 
tend to continue the shows, every spring and autumn. ‘The next 
one will be at Bushhill, of which place the society have taken a 


lease. Early notice will be given of the precise time at which 
the show will be held. 


A hog recently killed, that was raised by Isaac Wheaton, of 
Hopewell township, Cumberland county, N. Jersey, measured 
and weighed as fallows : 


Ft. In. 
From end of nose to root of tail, - 8; — 
Round the body, - - 7 4 
Height, - - - 
Cwt. gr. lb. 
Live weight, - 86 1 16 
Fat of entrails, - - 26 

During the winter of 1808—9, four hogs were shown in Phi- 
ladelphia, which had been raised and fed by Ellis Wright, of 
Burlington, N. Jersey; one of them weighed 900 lbs. another 
nearly the same weight—a third weighed less, and the smallest 
weighed 775 lbs. ‘They were three years old; the sow was of 
the African or Guinea breed. 

The ninth premium proposed by the Cattle Society of Penn- 
sylvania, has been recently gained by Mr. Wm. Carpenter of Sa- 
lem, N. Jersey, the amount of which has been presented, agreea- 
bly to his desire, in a superb goblet of antique form, made to or- 
der by Chaudron,—and bearing an inscription of the reasons for 
its presentation. ‘The terms of the premium were, 

‘**'l'o the person who shall raise and feed ox, steer, or cow, 
whose weight of neat beef, shall be at least 1500 lbs. and have 
300 lbs. of rough tallow : one hundred dollars.” 

The weights of Mr. Carpenter’s ox were as follow :—(They 
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were taken in the presence of the clerk of the market, and a mem- 
ber of the society.) 


Beef, . . 1668} lbs. 
Tallow, - - 340 
Hide, - - 147 


He was eight years old ; and killed by Tallman and Miller of 
Philadelphia.—Will any one have the hardihood to assert, after 
the foregoing examples, and those given in the last number of the 
Archives, that “ Nature is belittled in the new world!” 


NET 





FRUIT TREES. 


Every fact on the subject of fruit trees, is so important, especially when con- 
nected with the subject of destroying insects, the increase of which, in 
the United States, is cause for much alarm, that the editor does not hesi- 
tate to give insertion tothe following short paper from the “ Connecticut 
Courant.” He begs his correspondents. and the readers of the Archives, 
to try the experiment, and to acquaint him with the result. The remarks 
may be compared with those of a similar nature in the last No. of this 
work. 


TO DESTROY CATTERPILLARS. 


AS the season is arrived for the insects which produce the 
canker worm, to quit their wintry abode, and ascend to the apple 
trees, it may not be amiss to publish a few observations and ex- 
periments on the subject, 

A neighbour of mine observed an article in the papers of the 
last year, advising to enclose the trunks of the trees with a nar- 
row bag made with linen cloth filled with fine salt; but he not 
having any cloth suitable for the purpose, used as a substitute what 
the farmers call swingling tow, which he twisted into a large 
string, and long enough to go round the body of the tree, putting 
in salt as he twisted it up, so as to enclose the tree with salt, 
about two feet from the ground—This tree was loaded with fruit 
in the fall of the year, while the other trees in the orchard appear 
ed as if a fire had passed through them; which experiment I 
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think goes far to establish the fact, that the’ salt used in either 
way, will preserve trees from the ravages of the canker worm. 

The catterpillar or bag worm, I am confident, may be prevented 
from injuring the fruit of the apple tree, by placing a turf in the 
crotch of the tree. I tried it ina number of trees in my orchard 
the last season, and there were none of the worms to be seen on 
them through the summer; but one tree which I neglected, I 
found when the worms were about half grown, was like to be in- 
jured by that destructive insect; I then destroyed as many of them 
as I conveniently could, and applied the turf, and in a few days 
there was not one to be seen on the tree. 

Another neighbour of mine informed me, that he has a couple 
of plumb trees in his garden standing some distance from each 
other; inthe summer he found that one of them was covered 
with bag worms, and recollecting the advertisement which re- 
commended the use of the turf, he applied one to the infected 
tree, and the consequence was, that they all left that tree and 
took to the other. 


~ 





ON RAISING FRUIT TREES BY ABSCISSION. 
The following very singular and interesting account of the process is related 
by Dr. J. Howison, in the 25th vol. of the Trans. Soc. Arts. London. 

'THE Chinese, in place of raising fruit trees from seeds or from 
grafts, as is the custom in Europe, have adopted the following 
method of increasing them. 

They select-a tree of that species which they wish to propa- 
gate, and fix upon sucha branch as will least hurt or disfigure the 
tree by its removal. 

Round this branch, and as near as they can conveniently to its 
junction with the trunk, they wind a rope, made of straw, be- 
smeared with cow dung, until a ball is formed, five or six times 
the diameter of the branch. This is intended as a bed into which 
the young roots may shoot. Having performed this part of the 
operation, they immediately under the ball divide the bark down 
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to the wood for nearly two-thirds of the circumference of the 
branch. A cocoa-nut shell or small pot is then hung over the 
ball, with a hole in its bottom, so small that water put therein will 
only fall in drops; by this the rope is constantly kept moist, a 
circumstance necessary to the easy admission of the young roots, 
and to the supply of nourishment to the branch from this new 
channel. [A gourd would answer instead of a cocoa nut. ] 

During three succeeding weeks, nothing further is required, 
except supplying the vessels with water. At the expiration of 
that period one-third of the bark is cut, and the former incision 
is carried considerably deeper into the wood, as by this time it is 
éxpected that some roots have struck into the rope, and are giv- 
ing their assistance in support of the branch. 

After a similar period the same operation is repeated, and in 
about two months from the commencement of the process, the 
roots may generally be seen intersecting each other on the surface 
of the ball, which is a sign that they are sufficiently advanced to 
admit of the separation of the branch from the tree. ‘This is best 
done by sawing it off at the incision, care being taken that the 
rope, which by this time is nearly rotten, is not shaken off by the 
motion. ‘lhe branch is then planted as a young tree. 

It appears probable, that to succeed with this operation in Eu- 
rope, a longer period would be necessary, vegetation being much 
slower in Europe than in India, the chief field of my experi- 
ments. I am, however, of opinion, from some trials which I 
have lately made on cherry trees, that an additional month would 
be adequate to make up for the deficiency of climate. 

The advantages to be derived from this method are, that a 
further growth of three or four years is sufficient, when the 
branches are of any considerable size, to bring them to their full 
bearing state, whereas, even in India, eight er ten years are ne- 
cessary with most kinds of fruit trees, if raised from the seed. 

When at Prince of Wales’s Island, I had an opportunity of 
seeing this proved by experiment. Some orange trees had been 
raised by a gentleman from seeds sown in 1786, which had not 
borne fruit in 1795, while branches taken off by the Chinese mede 
in 1791, had produced two plentiful crops. 
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Whether forest trees might be propagated in Europe in the 
same manner, I have not had experience sufficient to form a judg- 
ment: if it should be found practicable, the advantages from it 
would be great, as the infancy of trees would, by this means, be 
done away, a period, which from the slowness of their growth, 
and the accidents to which they are liable, is the most discourag- 
ing to planters. 

‘The adoption of this method will, at all events, be of great use 
in multiplying such plants as are natives of warmer climates, the 
seeds of which do not arrive here at suflicient maturity to render 
them prolific. 

I have frequently remarked that such branches of fruit trees 
as were under the operation of abscission, during the time of bear- 
ing, were more laden with fruit than any other part of the tree. 
It appeared to me probable, that this arose from a plethora or 
fulness, occasioned by the communication between the trunk and 
branches, through the descending vessels being cut off by the di- 
vision of the bark, while that by the ligneous circles or ascending 
vessels, being deeper seated, remain.* ‘The same reasoning ac- 
counts for fruit trees producing a greater crop than usual, on being. 
stripped of their leaves, most of the ascending juices being thrown 
off by them in perspiration, or expended in their nourishment 3 
as we see that bleeding trees cease to give out their juices after 
they have put forth their leaves. 

{ have observed that the roots from a branch under the opera; 
tion of abscission, were uniformly much longer in shooting into 
the rope when the tree was in leaf, than the contrary ; hence, the 
spring season appears most proper for performing that operation. 


* The circumstances attending the Chinese method ef propagating fruit 
trees, appear a strong confirmation of Mr. Bonnet’s opinion, that plants as well 
as animals have a regular circulation of their fluids. | 


t Marsden, in his History of Sumatra, page 119, says, “ The natives, when 
they would force a tree that is backward to produce fruit, strip it of its leaves, 
by which means its nutritive juices are reserved for that important use, and 
the blossoms soon show themselves in abundance, 
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It will seem singular that the Chinese entertain the same opi- 
nion that Linnzus did, respecting the pith of trees being essential 
to the formation of seed. By cutting into the trunk of the guava 
tree before it has produced, and making a division in the pith, 
they have obtained fruit without seed. 

I am Sir, 
Your obedient Servant, 
JAMES HOWISON. 
London, Fune 4, 1806. 








LAW DECISION, 


IMPORTANT TO MANUFACTURBRS, 
Munns, vs. Dufiont De Nemours, Co. 


IN the circuit court of the United States, sitting at Philadel- 
phia, before judges Washington and Peters, and a special jury. 
Monday 6th May. 

This was a cause of great interest and expectation. It was an 
action for a malicious prosecution, wherein the plaintiff laid his 
damages at one hundred thousand dollars: 1st, For having charg- 
ed the plaintiff before Mr. Alderman Keppele, in Philadelphia, 
with having stolen a brass pounder and three drafts of machinery, 
and with thereupon having the plaintiff imprisoned. 2d, For 
bringing a civil action against the plaintiff, and demanding ex- 
cessive bail. 3d, With having caused the plaintiff to be indicted in 
Delaware as the receiver of five pieces of parchment seives, 
knowing them to have been stolen—all charged to have been 
done maliciously, and without probable cause. 

The case was conducted for the plaintiff by Mr. Browne, Mr. 
Hopkinson, and Mr. Rawle; and by Mr. Charles J. Ingersoll, 
Mr. Bianey, and Mr. Ingersoll, for the defendant. 

The evidence was voluminous, and as it is very clearly set 
forth in judge Washington’s charge to the jury, we forbear ats 
tempting an outline of it. 
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JUDGE WASHINGTON’S CHARGE. 


Gentlemen of the jury—The plaintiff having some skill in the 
mystery of making gun powder, engaged with Brown, Page and 
company, of Virginia, in November 1808, to superintend the 
manufactory of that article, which they were about to establish near 
to Richmond ; and with a view to obtain more complete informa- 
tion of the art than he then possessed, or to procure workmen, or 
certain parts of machinery, he came to the northward early in De- 
cember. On the 9th, he put up at an Inn called the Buck, within 
half a mile, or thereabouts, of the powder manufactory of the 
defendant’s, on the Brandywine, about four or five miles from 
Wilmington, in Delaware. The powder of this factory had ob- 
tained great celebrity, and commanded the market, in conse- 
quence of the skill employed in making it, and probably from the 
use of certain parts of the machinery emploved, particularly cer- 
tain parchment seives. The plaintiff, immediately after his arri- 
val at the Buck, opened a correspondence with some of the de- 
fendant’s workmen, and had frequent interviews with them at the 
tavern, at which he made them considerable offers to induce 
them to leave the service of the defendants, and go to the manu- 
factory at Richmond. He also made them pecuniary offers to 
procure for him patterns or models of the different parts of the 
machinery used by the defendants, and particularly to procure 
him a sight of one of the brass pounders, or a pattern of it. 

The defendants, hearing of the plaintiff’s conduct, called upon 
him at the tavern, and after offering considerable violence to his 
person ordered him to quit the neighbourhood, which he did on 
the 14th. Itis proper to remark that great pains were taken by the 
defendants to preserve the secrets of their art, and that strangers 
were not, without leave, admitted into their factory. Shortly af- 
ter the plaintiff had left this neighbourhood, two of the defen- 
dant’s workmen secretly went off, and at the same time one of the 
brass pounders was missing. The plaintiff came to Philadelphia, 
and a few days afterwards, the defendants also came to this city. 


On the 22d December they applied to alderman Keppele for the 
warrant stated in the first count of the declaration, and on their 
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oath valued the property charged to have been stolen at $10,000. 
The officer to whom the warrant was delivered, met with the 
plaintiff the next day, and enquired of him if his name was not 
Munns.—'The plaintiff denied it, and assumed a fictitious name. 
The officer, however, being satisfied that he answered the dee 
scription, carried him to the house of the high constable, where 
he acknowledged himself, and after he was informed of the na- 
ture of the charge against him, he put to the officer this question, 
“Tf IT was in the company of one who had stolen certain articles, 
am I guilty?” The officer declined giving an answer, and con- 
ducted the prisoner to the office of Mr. Keppele. ‘There he was 
examined, and by order of the alderman, his person was searched, 
when certain letters were found in his pocket book, from him ta 
Brown, Page & Co. and ‘from them to him, by which it appeared, 
that the plaintiff, previous to his arrest, knew that the defendants 
were in Philadelphia, and suspected they were following his steps 
—that he had obtained all the information he wanted to enable- 
the Richmond to equal the Brandywine powder manufactory— 
and that some of the hands belonging to the defendants had left 
them and gone to Richmond. 

The alderman committed the plaintiff to the jail of Philadel- 
phia, having required bail to the amount of $15,000, which the 
plaintiff could not give. On the 27th the plaintiff was carried be- 
fore judge Rush, on a habeas corpus, who reduced the bail to 
$1,000 ; but this he could not get, and was again committed. On 
the 29th, the defendants sucd out the writ mentioned in the se- 
cond count, for seducing the defendants’ workmen and servants, 
demanding bail in $6,000, which on citation before judge Rush, 
was reduced to $600. 

‘The defendants having obtained from the governor of Dela- 
ware a requisition on the governor of Pennsylvania, for the plain- 
tiff’s removal to the former state, as a fugitive from justice, he 
was accordingly removed on‘the 6th Jan. 1809, to the jail at New 
Castle. On the plaintiff’s removal to Delaware, the defendants 
discontinued their civil suit in Pennsylvania, and renewed it in 
Delaware, laying their damages at $2000. On the 4th February, 
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the plaintiff on a habeas corpus obtained from the chief justice of 
Delaware, was discharged trom confinement on the criminal 
charge, upon the ground that he ought to have been committed 
under a warant from some magistrate of that state, and not un- 
der the warrant of the governor of Pennsylvania, which au- 
thorized only his removal from the one state to the other: but he 
was remanded by the chief justice of Delaware, to answer in the 
bail of $2,000 to the civil action. ‘Thinking now to correct this 
error, the defendants obtained a second warrant against the 
plaintiff from a justice of the peace of Delaware, charging him 
with a suspicion of having stolen a brass stamper and sundry 
other articles, of the value of $40, or of having caused them to 
be stolen. It is admitted that the stamper is the same instrument 
with the pounder, mentioned in the warrant issued by Mr. Kep- 
pele. On the 11th March, the plaintiff was discharged upon a 
habeas corpus, on the ground that by the law of Delaware no 
person could be committed by a judge or justice, who has once 
been discharged upon a habeas corpus from confinement on ac- 
count of the same offence. In May a bill was sent to the grand 
jury charging the plaintiff as the receiver of four pieces of parch- 
ment seive, the property of the defendants, knowing them to have 
been stolen. The jury found the bill, the trial was postponed, on 
the plaintiff’s application, till the following December, the plain- 
tiff remaining in jail till October, and finally on his trial he was 
found not guilty by the petit jury. The attorney general then 
moved the court to certify probable cause, in order to compel 
Munns to pay the costs of the prosecution, agreeably to the con- 
stitution of Delaware ; but the counsel of Munns agreed that his 
client should pay the costs, if the court would not grant the cer- 
tificate, in consequence of which, the certificate was not granted. 

The remainder of the evidence, except such parts of it as will 
be more particularly noticed hereafter, relates to the plaintiff’s 
sufferings, which it must be acknowledged were very great. But 
as to these, it is to be observed, that except where they were pro- 


duced by the immediate agency or interference of the defen- 
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dants,* no inference of malice can be drawn from these sufferings 
to charge the defendants, although they may be considered in esti- 
mating the damages, if the plaintiff has made out such a case as to 
entitled him to a verdict for any thing. For the assault and batte- 
ry at the Buck tavern, the defendants have been indicted and pun- 
ished by a fine of fifteen dollars each, and therefore that transac- 
tion is no otherwise to have influence on your minds than as it 
may become an item in the account of malice, charged upon the 
defendants. So to the high value affixed to the articles charged to 
have been stolen, in the Philadelphia warrant, and the low value af- 
fixed to the same articles in the Delaware warrant, and the amount 
of the damages claimed in the civil suit brought in Pennsylvania, 
are only to be considered in relation to the question of malice. 

The question then is, are the defendants liable for damages on 
account of the warrant issued by Mr. Keppele, and the conse- 
quent confinement of the plaintiff—and secondly, are they liable 
in consequence of the indictment in Delaware, and the injuries 
to which it exposed the plaintiff? 

The question upon which this case must be decided, is not, 
whether the plaintiff has suffered from a charge of which the de- 
fendants were the authors, and which in point of fact, was not 
founded in truth, but whether the charge was made maliciously, 
and without probable cause. In trials of actions of this nature, 
it is of infinite importance to mark with precision, the line to 


* Nothing was proved in course of evidence, to justify the charge of malice 
on the part of the defendants ; on the contrary, much appeared to show that a 
public example, was.all that they looked to, or wished for. The officer who 
took Munns from Philadelphia to Delaware, had him hand-cuffed, because a 
dirk had been found upon him; when the defendants saw him thus confined, 
they had him freed from his shackles : at New Castle, by order of, and at the 
defendants expence, he dined at the table of the jailor, until it was found that 
he could afford to pay for his own fare. They felt resentment, as any man 
would do, at whose manufactory a death blow was aimed ; and except in the 
first instance of the severe drubbing which Munns received, and which few 
men would have refrained from bestowing if they had the ability, (and for 
which they were fined,) gll their measures were sanctioned by law. Editor. 











LAW DECISION; IMPORTANT TO MANUFAGTURERSe 7! 


which the law will justify defendants in going, ‘and will punis}: 
them if they transcend. On the one hand, public justice and pub- 
lic security require that offenders against the laws should be 
brought to trial, and to punishment, if their guilt be established. 
Courts and jurors, and the law officers, whose duty it is to con- 
duct prosecutions against public offenders, must in most instances, 
if not in all, proceed upon the information of individuals, and if 
these actions for malicious prosecutions are too much encouraged, 
if the informer acts upon his own responsibility, and is bound to 
make good his charge at all events, under the penalty of respond- 
ing in damages to the accused, few will be bold enough, at so 
great a risk, to endeavour to promote the public good. ‘The in- 
former can seldom have a full view of the whole ground, and 
must expect to be frequently disappointed by evidence which the 
accused alone can furnish. Even when possessed of the whole 
evidence, he may err in judgment, and in many instances, a jury 
may acquit, where to his mind the proofs of guilt were complete. 
It is not always the fate of those to command success, who de- 
serve it. Qn the other hand, the rights of individuals are not to 
be lightly sported with, and he who invades them, ought to take 
care that he acts fron. pure motives, and with reasonable caution. 
For the integrity of his own conduct he must be responsible, and 
his sincerity must be judged of by others from the circumstances 
under which he acted. © Hf, without probable cause, he has incul- 
pated another, and subjected him to injury in his person, character 
or estate ; it is fair to suspect the purity of his motives, and the 
jury are warranted in presuming malice. But though the malice 
should be proved, yet if the ascusation appear to have been found- 
ed upon probable ground of suspieion, the accuser is excused by 
the law. Both must be established against him—malice and the 
want of probable cause. Of the former, the jury are exclusively 
judges. ‘The latter is a mixt question of fact and law: what cir- 
cumstances are suflicient to prove a probable cause must be judg- 
ed of and decided by the court. But to the jury it must be res 
ferred to say whether the circumstances which amount to proka- 
ble cause, are proved by credible testimony: 
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What then is the meaning of the terms ‘ probable cause?’ I 
answer, a reasonable ground of suspicion, supported by circum- 
stances sufficiently strong in themselves to warrant the belief that 
the person accused is guilty of the offence with which he is charg- 
ed. What then were the grounds of suspicion upon which the 
plaintiff was apprehended and committed? The plaintiff was a 
stranger, and his character totally unknown to the defendants. 
He took up his abode at an obscure tavern in the neighbourhood 
of the defendant’s manucfatory, where he contrived to procure fre- 
quent interviews with the workmen employed there, for the pur- 
pose of seducing them from their engagements with the defen- 
dants, and of obtaining from them a knowledge of the machine- 
ry and process used in the manufacture of gunpowder, which the 
defendants had carefully endeavoured to keep secret. He offers 
one of them in particular, Boughman, a reward for bringing to 
him a brass pounder, or a pattern of it. ‘The pounder was 
brought, was afterwards concealed, and about the same time 
Boughman secretly absconded. The plaintiff came to Philadel- 
phia, and although soon afterwards he knew that the defendants 
were also in this city, and suspected that they were following his 
footsteps, as he expressed it in a letter to his employers, yet when 
arrested by the constable, he denied his name, and put to that 
ofhcer a question by no means calculated to allay the suspicions 
which existed against him. ‘The letters taken from him by the 
alderman disclosed fully the objects which had carried him to 
the neighbourhood of the defendants, and contained certain allu- 
sions to the articles of machinery which the defendants had mis- 
sed. 

Called on to declare an opinion, whether these circumstances 
afforded a probable cause for the prosecution in relation to the 
brass pounder, the court feels no hesitation in saying, that they 
did : and still further, that the plaintiff has no person but himself 
to blame for that prosecution and the sufferings it occasioned. 
A man may undesignedly and innocently become the object of 
suspicion, and of unmerited, tho’ justifiable prosecution. In such 


a case he may with great propricty call upon his accuser to acquit 
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himself, by strong evidence, from the charge of rashness and 
ynalevolence, before he can claim to be excused from the conse» 
quences of his conduct.—But if he has intentionally acted in such 
a manner as to connect himself in the supposed guilt, and has in 
fact participated. in it, shall he be permitted afterwards to com- 
plain that he had become an object of suspicion, and claim the 
assistance of the law to compensate him for the losses to which 
he had thus exposed himself? In this case the brass pounder 
was taken and carried away, at the instigation of the plaintiff, was 
in his possession, as he afterwards acknowledged, and was then 
concealed by the person who took it, and who afterwards ab- 
sconded—and does it now lie in the plaintiff’s mouth to say, that 
the defendants had rot probable cause for suspecting him as the 
felon? But it is said that still there is no proof thata larceny was 
commnitted by any person, and that such proof is essential to the 
defence. Without determining conclusively upon the soundness of 
this doctrine, I must be permitted to express the courit’s: hesitation 
m approving it. It would seem to demolish the whole ground 
of defence allowed to a defendant in this action, if notwithstand- 
ing the strongest circumstances of guilt, the motives of the action 
should, upon a full examination of the evidence to be furnished 
by the person suspected, turn out differently from what they ap- 
peared—if probable cause shall excuse in relation to the person sus- 
pected, and yet afford no protection as to the offence supposed to 
have been committed. But it is by no.means to be admitted, that 
a larceny was not committed in relation to the brass pounder. 
Baron Eyre defines larceny to be *“ the wrongful taking of goods 
with intent to spoil the owner causa lucri ;”—and what are the 
facts in this case? Boughman secretly took and carried away this 
instrument for a reward promised him by Munns, as is proved, 
and concealed or otherwise disposed of it, so that it was lost to 
the owner. Whether his intention was to spoil the owner, or to 
convert the article to his own use, would be a proper subject of 
enquiry with a jury upon all the circumstances of the case. 

But it is proved by two witnesses, that the plaintiff afterwards 


acknowledged that Boughman had sto/en the pounder, and whe- 
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ther in technical language he had done so or not, the plaintiff can- 
not in this action make it an objection that in point of strict law 
a larceny was committed. 

As to the three drafts of machinery charged to have been sto- 
len by the plaintiff, it must be admitted, that the defendants pro- 
ceeded, not only without probable cause, but without any cause 
at all. It does not appear by the evidence, that the defendants 
ever possessed such drafts, and consequently they could not have 
been deprived of them. This charge (which is certainly un- 
founded) being connected in the same warrant with another, 
which was founded, may or may not have produced injury to the 
plaintiff; and if in your opinion it did so, and was moreover 
maliciously made a ground of prosecution, the plaintiff is entitled 
to a verdict on that account for such damages as you may think 
proper. 

I shall notice the warrant taken out by the defendants in Dela- 
ware, merely for the purpose of observing, that it is not made a 
distinct ground of charge against the defendants, and is relied up- 
on only as a circumstance to prove malice. Of course no dama- 
ges could be given on account of that procedure, even if it had 
been made without probable cause: and if the defendants had 
probable cause of obtaining the first warrant, the grounds of sus- 
picion had received additional strength before the second was 
granted, the plaintiff having previously acknowledged that the 
pounder had been stolen by Boughman, brought to him, and after- 
wards concealed. 

The second ground of complaint is, the indictment against the 
plaintiff, in Delaware, for having received five pieces of parch- 
ment, four of them perforated with holes, knowing them to have 
been stolen. How stands the fact in relation to these articles ? 
Jt is in full proof that Peebles, one of the defendant’s workmen, 
employed in their factory, by the plaintiff’s procurement, cut from 
the parchment seives, belonging to the defendants, without their 
knowledge or consent, a number of pieces of different sizes, which 
Munns afterwards had in his possession, and which were pro- 
duced on his trial. And if this evidence required any support, 
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the finding of the bill of indictment, and the agreement of the 
plaintiff? counsel to pay the costs of that prosecution, which the 
law excused him from doing, unless a certificate of probable cause 
was granted, are conclusive upon the point of probable cause in 
this part of the case. 

Upon the whole, the plaintiff is not entitled to a verdict, as to 
the two charges, which respect the pounder and seives, because, 
though he should have proved malice to your satisfaction, the 
defendants have justified themselves by proving probable cause 
for those prosecutions. As to the three drafts of machinery, you 
are to decide whether that charge was maliciously made, and 
was productive of injury to the plaintiff. 


When the jury returned with their verdict, the plaintiff, declin- 
ing to answer when called upon, suffered a nonsuit. ‘The opinion 
of the jury however, was declared to be for the defendants. 








ON GENTLEMEN-FARMING. 


No. I. 


Tackoney, Feb. 23, 1811. 
Dear Sir, 


PERHAPS nothing has been more injurious to the interests 
of the agriculture of this country, than the disappointments which 
gentlemen farmers have met with in that pursuit ; for their talents 
and capital, had they been properly directed, were calculated to 
diffuse information and good husbandry throughout the whole 
country ; and the express intention of this communication is to 
prove, that the cause of those disappointments have originated 
from a mistaken practice, and to detect and expose those mis- 
takes; and also to point out to future adventurers in this business, 
the mode of management from which they may rationally ex- 
pect success. In order to enforce what I shall advance on this 
subject, it is necessary to observe in the commencement of it, 
that the best writers on agriculture agree, that it cannot be pro- 
ftably pursued by the gentleman farmer, without superior cultiva- 
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tion and excellent management ; and that justly celebrated author 

Arthur Young, has clearly demonstrated, that it is impossible for 
a gentleman to farm without considerable injury, and perhaps 
ruin to himself, and disgrace to his adopted profession, without a 
sufficient active capital, a regular system of accounts, and supe- 
rior husbandry, the practice of which he very clearly proves, is 
not to be gathered from the numerous publications on that sub- 
ject, which have been founded either on falacious arguments or 
superficial experiments ; but from the actual practice of farmers, 
which when seen and known, may be acted on with certainty as 
well as success ; and it is only from such a practice as this, joined 
with proper attention and economy in his business, that a gentle- 
man farmer can expect to balance the advantages which the com- 
mon farmer derives from his superior experience, together with 
his own labour and that of his family. As I ride through the 
country, an pass by farms which have been deserted by the 
gentlemen to whom they belong, and can observe but few if any 
marks of this superior cultivation and systematical management, I 
am obliged to conclude, that too little attention to the magnitude of 
the subject, has spoiled a farmer, whose talents and capital might 
have done honour to the profession ; and I am still more fully con- 
vinced that those gentlemen have not sufficiently considered the 
value of systematical farming, and consequently are not acquaint- 
ed with the subject, or they would not have rented or let out their 
farms on shares, to men whose capitals are not only insufficient to 
cultivate them properly, but who, after rating horses and imple- 
ments of husbandry, and a scanty supply of milch cows, have lit- 
tle or no other capital, and are frequently very deficient even in 
those. In this way are many fine estates, scratched, tortured 
and butchered from year to year, until their fertility has been so 
exhausted, that some of them will scarcely bring one per cent. per 
annum, clear of charges on their original value, and some others 
it is probable bring their proprictors in debt ; and although it may 


be found difficult to procure tenants possessing sufficient capital, 
yet sober, honest, and industrious farmers might be selected, 
who, with the aid of some cash on interest, together with some 
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advice and attention from the proprietor, would be enabled to 
carry on their business with advantage to themselves and im- 
provement to the soil: for lands have been let out on improving 
leases in other countries, and I do not see why the same thing 
may not be done in this. Nothing is wanting but attention and 
application to effect this purpose, or to farm to advantage ; for the 
abilities of those gentlemen cannot be doubted by those who have 
had an opportunity of observing their management in town, 
where the experience of ages has confirmed the sentiment, that a 
sufficient capital, regular accounts, proper information and atten- 
tive personal application, are indispensible to the prosperity of e1- 
ther mercantile or manufacturing pursuits ; and that disappoint- 
ment, and perhaps ruin, may naturally be expected, when the man- 
agement of such business is confined to clerks, journeymen and ap- 
prentices. If the same regular system had been established in the 
country, gentlemen might have farmed to advantage, but it is evi- 
dent this has not been the case, for although the anarchy of an- 
cient farming has been changed to a good system, which may be 
as readily taught, and practised with as much rational prospect of 
success, as any other business; yet if Arthur Young may be be- 
lieved, there had béen little or nothing written on the system of the 
general management of farming until he commenced that subject 
in his “ Rural Economy,” consequently there has not been sufli- 
cient time for the same correct management, which has been im- 
proving for ages in cities, to get established in the country, where 
custom from time immemorial, appears to have established the 
opinion, that rural pursuits are so plain, easy and simple, that 
they do not require regular accounts to direct and guard their 
interest, or a laboured system of well proportioned management, 
under the immediate direction of the proprietor, and it is well 
known, that it requires time to root out habits which have been 
completely established from the practice of an age, notwithstand- 
ing those habits may be not only highly injurious to the indivi- 
duals who practice them, but also to the community at large. 
Nothing has been so fatal to the interest of agriculture as this 
erroneous opinion of the simplicity of that science, which opens a 
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multitude of unsuspected avenues to profit or loss, that cannot be 
either known or understood, but through the med:um of correct 
accounts and intelligent indefatigable attention ; yet gentlemen 
have entirely overlooked this subject, and conceive it unnecessary 
to exercise their qualifications in this supposed simple business, 
and when they commence farming, fall into the general practice, 
and either let out their grounds on shares, or hire a farmer to su- 
perintend the business. As the first method naturally introduces 
opposite interests between the landlord and tenant, it requires no 
observations, but as the other practice is much more rational, it 
demands consideration. 

It is supposed the gentleman gets a farmer well acquainted 
with his business, industrious, sober, intelligent and honest ; 
with such a man, together with the attention the gentleman may 
consider necessary to bestow on the business, there can be but lit- 
tle doubt, that his crops will be equal, and perhaps superior to 
the crops of the best common farmers in the neighbourhood, and 
such as would without question, in the course of time, enrich a 
common farmer, who aided the business with his own labour, to- 
gether with the labour of his own family; yet crops obtained 
through the round of the best common practice, will certainly 
bring the gentleman very considerably in debt, after he has paid the 
expenditures of the farm, and has charged interest on the money 
vested in it, and employed thereon, and made due allowance for 
wear and tear, and deficiency in the yearly value of horses, &c. 
Nothing short of a general assemblage of the very best produc- 
tions, and best cultivation that is practiced in the country, can pos- 
sibly secure success to the gentleman farmer ; and these are easily 
obtained, by industriously gleaning every thing that can be disco- 
vered valuable in agricultural beoks, and in the practice of others, 
and through the medium of this simple but certain means, the 
attentive agriculturalist may in a short time double the production 
of his gounds, without risking the uncertainty of farming from 
theory. He will also obtain from this mode of practice, aided with 
correct accounts, more real information in three or four years, 
than he could acquire in ten or twelve years in the usual way ; 
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and although the agriculture of this country has not been brought 
to so high a state of perfection as that of Great Britain, there are 
farmers here whose industry, ingenuity and crops, would claim 
respectability either in that, or in any other country. It must be 
a poor farm indeed, which exhibits nothing worthy of the keen 
eye of the industrious gleaner, for even the short cuts of slovens 
may sometimes discover the best mode of cultivation obtained at 
the least possible expense, and although it may cost the gentle- 
man no very considerable share of riding to obtain all the infor- 
mation he wants, yet after it has been procured, it will be inva- 
luable ; he may soon acquire knowledge sufficient to engraft im- 
provements on the best cultivation of his country, which will open 
full scope for future experiments and industy. How much wiser 
and safer is such a course, than the introduction of foreign plants 
or implements of cultivation, with which his workmen are entirely 
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unacquainted, while he is himself incapable of instructing them ! 
yet it is certain, that cautious trials of this sort in the hands of skil- 
ful cultivators, may be rendered highly beneficial to themselves 
and the agriculture of their country. 

Nothing can be more certain, than that an intelligent workman 
or farmer, is absolutely necessary to the gentleman, particularly at 
first, yet in general, their habits reduce them to a level with the 
rest of the workmen, they are his associates and their faults and 
improprieties of conduct will be concealed, unless it is found ne- 
cessary to divulge them in order to screen himself, and although 
the gentleman in the common conduct of his business must neces- 
sarily depend much on the judgment of this man, yet his own eye 
should carefully inspect every thing which is done on the farm, 
and every order or instruction to his workmen should emanate 
immediately from himself, and his conduct should convince them, 
that he did not depend on his farmer to see that his orders were 
properly executed. It will also be found an invaluable practice to 
accustom the farmer, and every other workman on the place, to 
wait on him at a very early hour every morning, for the orders of 
the day ; it will establish early rising, and prevent much loitering 
before business commences, especially if they are taught to expect 
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that the gentleman’s eye will pursue them. ‘The watching of their 
motions will be attended with but very little troubic, after it 
becomes generally known and established that the gentleman is 
determined on order, regularity, and industry, especially when 
they discover, that every transaction of the farm is registered, and 
that precedents may be produced of the labour done by others to 
expose their idleness ; they dread the quill in the hands of their 
employer more than a cudgel; provided the gentleman preserves 
a dignified conduct, and has no other conversation with them than 
what immediately relates to their business : for in a country where 
liberty and equality are established, pre-eminence is only founded 
on superior merit, which is too rarely distinguished by this class 
of people, he therefore will certainly sink in their estimation, if 
they are treated with the least degree of familiarity, vet an affable 
and humane attention to their interest and comfort, both in sick- 
ness and health, is equally necessary to secure respect and prompt 
obedience from them. | 

Prudence will dictate the keeping as few workmen as possible 
during winter, for short days and inclement weather curtail busi- 
ness exceedingly, especially if breakfast is not over in time to 
commence business soon after it is light, and neither farmer nor 
workmen will be stirring, if they suspect the cultivator is in bed : 
but it is presumed no gentleman will engage in farming who does 
not, sportsman like, value his game in proportion to the ingenuity 
and exertion which has been bestowed in the procuring of it, for it 
will certainly be found, that no other characters are fitted for the 
purpose, and that a gentleman cannot farm by proxy with any 
more rational prospect of profit or reputation, than a physician 
could practice by sitting at home in his easy chair, and sending 
apprentices to visit his patients. 


Your respectful friend, &c. 


JOHN LORAIN. 
James Mrass, . D. 
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OBSERVATIONS 
On Carriages, Roads, and the Draught of Horses. 
BY J. W. BOSWELL, 
From the Reports of the British House of Commons. 

TO determine the best construction for wheel carriages, several 
circumstances must be taken into consideration, and their operae 
tion on each other be duly estimated. Ii there should be any er- 
ror, either in the statement of these circumstances, or in the estima- 
tion of their effect on each other, the conclusion drawn from such 
premises must be inaccurate. Hence has «risen the variety of 
opinions which have been published on this subject: for few men 
have considered ail the circumstances which affect it; fewer still 
have allowed each its proper weight ; and some who come nearcst 
to those essential points, have not been strictly accurate in all their 
statements. Fortunately, the subj-ct is capable of mathematical 
investigation at each step; and errors of the above nature will in 
time be corrected by men of science, in revising what is publish- 
ed by each other relative to it, and the accurate truth may at 
length be attained in this way. But if mere opinion is to have 
any sway, without any estimation of the qualifications of the per- 
son who gives it ; if the crude notions of the ignorant, prejudiced, 
and obstinate peasant who drives a wagon, are allowed the same 
weight as the results of long continucd and reiterated investiga- 
tions of the most able proficients in the philosophy of motion ; 
ignorance and prejudice must rule triumphant, truth must still re- 
main in obscurity, and millions of the public money must be every 
year wasted in repairing roads, to gratify the barbarous satisfaction 
which wagoners find in grinding them to powder with conical 
wheels on bent axles, and in plcughing them up, by laying such 
enormous weights on four ill constructed wheels, as would re- 
quire at least twenty of the best form to carry them without in- 
jury to common roads. 

But what is very bad for one purpose, often may be good for 
another. These heavily-loaded conical whcels, though forming 
an engine most destructive to roads, might however be found 
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useful in agriculture. Let us only double their breadth, incline 
their axles a little more, and convert their rose-headed nails into 
spikes, by merely quadrupling their usual projection, and we 
shall have an implement of husbandry, which in once going over 
a ploughed field, will break down and pulverize the soil more 
than five harrowings. Let only spiky cones be fairly tried in 
farming, and spiky rollers will be no longer used. 

In computing the due proportion which the load should bear 
to the number of wheels, the practices of those who employ car- 
riages on roads, the entire cost of which fail on other people, and 
who make others also pay for their errors, should not have much 
weight. In such cases the worst management may continue for 
ever. But in considering an example of a contrary kind, the 
truth at once shines forth, Let the management of roads made 
at private cost, and as a trading concern, be viewed, and a total- 
ly different scene is presented. Such a road is within a few 
miles of the metropolis ; and though it is constructed on a prin- 
ciple better calculated to support ten tons on four wheels, than a 
common road is to sustain one on the same number, yet here we 
sce the utmost care taken that no single wheel shall carry more 
than five hundred weight and a quarter, or two and a half tons 
for each carriage of four wheels ; while on the common roads, 
for which the public pay, ten tons are frequently carried on the 
same number of wheels. ‘The road alluded to is the iron rail- 
way from Wandsworth to Croydon. 

But it may be said, that increasing the breadth of wheels will 
have as good an effect as increasing the number, where a great 
weight is to be carricd. ‘That this is a mistaken opinion, will be 
demonstrated farther on. But let it be considered here, how the 


measures hitherto planned for promoting the use of broad wheels 
have been treated ; they have been in the first place completely 
“evaded, and what is still worse, the course of this evasion has 
given rise to the most destructive engine that ever was used for 
breaking up roads, the broad conical whe.l with rose-headed 
nails. And now, when prejudice itself cannot deny this truth, we 
are tormally told, that a method has been adopted to prevent the 
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injury which they occasion, and that by rounding the surface of 
the sole they no longer act as cones. But if they do no longer 
act as cones, they act as segments of spheroids. And the same 
ingenious* gentleman who has so ably proved the destructive 
nature of conical wheels, has also proved those of the latter 
shape to be no less injurious in soft roads. But on hard roads 
only a part of their soles touch the surface, and hence arises their 
fallacy ; on hard roads they are more destructive than narrow 
wheels, as they are much heavier, while they rest on a smaller 
surface ; and in soft roads they are complete grinding machines, 
and are thus formed for universal destruction, for where they 
cannot grind they will cut, and on this account no road can long 
stand their action in a firm state. 

‘The importance of the proper form of axles for cylindrical 
wheels is evident, for if these are not straight, the wheels cannot 
possibly act right: and also it is plain, that more attention and 
knowledge is required in performing experiments of this nature 
properly, than is commonly imagined ; that every one is not quali- 
fied for the task, and that the more respectable gentlemen are, 
who undertake them withcut previous instruction, the more mis- 
chief is done by false results, as their respectability adds weight 
to error. 

One objection to cylindrical wheels has been made with more 
semblance of truth. It is asserted, that level cylindrical wheels 
resting on rounded roads, can touch them only with their angles. 
But those who make this objection do not sufficiently consider, 
that when the circle is very large, that small portions of its cir- 
cumference may be considered as levels, as the surface of a pond 
is estimated a level, though in strict truth, it is a segment of a 
globe. In most roads no perceptible variation from flatness will 
be found in the extent of the axles of those wheels; some few 
badly shaped roads may occur where this inconvenience would 
take place, but none where it would happen in any degree similar 
to that represented in the diagram of the 5th plate of the first 
Report, which, from its neglect of proportion, is calculated to 


* Mr. Cumming 
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mislead public opinion on an important point. On smooth well- 
formed roads of the usual curvature, cylindrical wheels would 
act nearly the same as on level road, but on rough ill-formed 
roads they would often rest on their angles and act badly, if 
managed as hitherto proposed : but even for these roads they may 
be adapted so as to be free from all objections of this kind, as it 
is hoped will be made plain in the plan I shall propose further on, 
for wheels on new principles, which I hope will obviate this and 
several other difficulties. 


OF CARRIAGES. 


It is obvious that the mode of conveying goods on a road, which 
is most advantageous to the public, is that by which a horse can 
transport the greatest load with the most ease to himself, and the 
least injury to the road. ‘These important conditions are so fully 
attained by the use of single-horse carts, according to what has 
appeared in the Reports, from the clear testimony and fair experi- 
ments of Mr. Arthur Young, and other genUemen, that no doubt 
can remain on the subject. There is one advantage of single- 
horse carts, which however has hitherto escaped notice, which it 
is proper to mention. In every single horse-cart the horse must 
carry a part of the load on his back, and as this part is conveved 
without any injury whatsoever to the road, this fact affords an 
additional argument for encouraging the use of such carts, espe- 
cially as this load, so far from embarrassing the horse, enables 
him to draw the rest with less muscular exertion, as will be proved 
in the paper which accompanies this. ‘The necessity of this load 
being placed on the horse, arises from its being the only method of 
preserving the whole load from tumbling backwards in going up 
hill; the weight of this load must be an eighth or tenth of the whole, 
for less would not preserve the equilibrium of the cart up a hill, 
ascending only ten degrees from the plain. And supposing it is 
only a tenth part of the whole, from this circumstance alone, there 
would be a saving of a tenth part of the expense of repairing 
roads ; which would amount to a prodigious sum annually, if this 


mode of conveyance were universal over the whole kingdom. 
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The objections made to this method of carriage appears very 
futile, to those who have seen it practised in Scotland and Ire- 
land, where greater loads than what are carried by any single 
wagon in England, are conveyed in this way with fewer drivers 
for two men can drive a chain of carts with ease and safety, 
which will carry more than two wagons. THlorses follow each 
other in this way with great readiness, which accounts for the 
facility of driving it affords. But even if carts required double 
the number of drivers which would be sufficient for wagons, 
still the great saving that would arise from their use, in every 
other respect, would amply pay for this difference. ‘T'wo-horse 
carts should never be permitted, unless both horses helped to 
support the load, which is easily effected by a pole and cross-bar, 
in the same manner as it is done in a curricle: some country 
carts to which horses are attached in this manner, are seen occa- 
sionally at the east end of the town. One-horse carts furnished 
with springs would afford the most advantageous mode of any 
for conveyance: many carts have now springs beneath them, of 
the kind called horizontal springs, which probably would be the 
best for common use, and they can easily be made strong enough 
to sustain any load which a single horse can draw. Mr. Lovell 
Edgeworth was the first who pointed out the great benefit of 
springs in aiding the draught of horses. ‘The subject, on account 
of this benefit, deserves more attention than it has hitherto met ; 
no discovery relative to carriages has been made in our time of 
equal importance, and the ingenious author of it highly deserves 
some mark of public gratitude in return. Yet so slow are im- 
provements in getting into notice, that though this fact was pub- 
lished more than twenty years ago, it is still so litle known, that 
the following erroneous opinion, by a gentleman who ought to 
have known better, has been published, and is again repeated in the 
first Report:* “It is sufficiently obvious, that a short, stiff, une- 
lastic carriage, must be easier drawn than any formed on a con- 
trary principle.” ‘The known liberality of this gentleman will cer- 


* This alludes to the reports made to the House of Commons on roads. 
Editor. 
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tainly lead him to acknowledge his error on this subject, as soon 
as he has perused Mr. Edgeworth’s excellent memoir on springs. 
There is an advantage in springs that seems to have escaped no- 
tice, which follows obviously from their other good qualities, and 
in a public view is as important as any : this is, that they save the 
road from injury at every jolt they prevent; they also hinder the 
displacement of some of the materials of the road: and this cir- 
cumstance alone would enable a road to last longer without repair 
where spring carriages alone were used, than one where those 
without springs were employed, even though of the best construc- 
tion in every other respect. Wheri they add to the safety of the 
load, the ease of the draught, and the preservation of the roads 
so much, as various papers published relative to them have prov- 
ed, what more can they require to deserve universal adoption? 
OF ROADS. 

Or the various modes of conveying goods by land, none havé 
come in competition with iron railways. Proof on this point is 
so easily attained, that little need be said on the subject. ‘The 
great saving they would occasion to the public, not merely in the 
conveyance of goods, but in diminishing the expense of repairs 
of common highways, deserves the most serious attention, and 
renders every mode that can be devised to encourage their farther 
adoption a point of obvious policy. ‘The following plan for the 
purpose appears not liable to scrious objection: Most of the great 
highways in the kingdom are sufficiently broad to allow of a rail 
road at each side, without any inconvenience; they would not 
require more space than that usually appropriated to a footway ; 
and might serve also as footways, as there would not be so many 
carriages on them, as to make it inconvenient to foot passengers 
to step on one side occasionally as they passed them; which would 
also seldom occur, as the pace which both usually move in is nearly 
the same, and there would be a railway for each direction. If 
liberty were granted to companies, or private persons, to erect 
railways on such places, the advantages to the public above stated 
would amply pay for the value of the land they occupied ; and such 
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would be the profit to the owners of these railways, that in time 
a small annual rent might be required from them, and this might 
be increased as the profits become greater; in which case, in 
many situations, they would in a few years pay for most, if not 
all the repairs of the highways along which they were made, 
These railways should be left entirely to the management of the 
proprietors, as to the best mode of using them; they could only 
be used for the conveyance of goods, as carriages for passengers 
could not pass on them, at their usual swift pace, while loaded 
carriages were on them. ‘The best mode of forming iron rail- 
ways is that in which the rail rises up a few inches above the 
level of the ground, and is received into a groove in the wheels, 
which move on them ; as on such rails no gravel can lie to inter- 
rupt the motion of the wheels ; and if with such rails, the wheels 
were formed fiat at each side of the groove, so that they could 
occasionaily run On common ground, the whole perhaps would 
be as convenient as could be wished. 

Sione railways have been proposed, and certainly deserve a 
fair trial, notwithstanding their being more liable to wear than 
iron. But even if it should be necessary on this account to have 
copper rims to the wheels which moved on them, from copper 
being so much softer than iron, the difference of the expense of 
this arrangement would form no serious objection. In those pro- 
posed by Mr. Matthews there is a slight defect (though they are 
very perfect in other respects) in the mode of making the tenons 
to unite them, which are directed to be shaped od/iquely : and it is 
here the defect lies, for each of these oblique tenons would form 
a wedge, which, when the stone was put in motion by the pas- 
sage of a heavy carriage, would tend, with a considerable me- 
chanic power, to force the stones asunder; and that the stones 
would acquire a vibratory motion from the passage of heavy 
carriages cannot be doubted, when it is so well known, that the 
loaded wagons in passing through London make the very 
houses shake sensibly at a hundred yards distance. ‘There would 
also be a great waste of stone caused in forming these tenons. 
For these reasons it would be safer, and more economical, to 
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unite the stones by small separate blocks let into their substance 
at the bottom, in the same manner as the large curb stones round 
the West India Docks are united at the top. It is very probable 
that even a stout oak trennel let into the centre of each, in holes 
cut to fitthem, would hold stones sufficiently together, as but 
little force would be required to keep them together when once 
they were properly bedded. ‘The foundation on which these 
stones were laid should be strictly attended to ; it would perhaps 
be as cheap a mode as could be devised of laying one for them, 
to pave the bottom of the trench, which should be cut to receive 
them, with common paving stones. 

Next in order to stone railways, the most durable road for 
heavy carrriages, and that of least annual cost (including the in- 
terest of original expense) would be a paved road, which should 
be accompanied by a gravelled road for light carriages : the paved 
road need not exceed fifteen feet in breadth, as that would allow 
two carriages to pass with ease. ‘here would be no necessity of 
imitating the arrangement of the Commercial road, in having 
the paved road placed between two gravel roads : though if the 
concourse of light carriages should be so great as to render’a 
third road of the breadth mentioned necessary, the only objection 
to having the paved road in the middle would be, that as it would 
be less injured by the wet than the others, it would be best to 
place it in the lowest situation. ‘The manner of dividing high 
roads into separate ways, which would be necessary when a 
paved road was used, would also be extremely beneficial in all 
cases where the space allotted to the highway should exceed thirty 
feet in breadth. The advantages of this method of forming roads 
with double ways has been published some time, but the name of 
the author has escaped my memory. 1st. ‘They would require but 
little more than a fourth of the materials to form them at first, 
which would be necessary for roads of a single way of the com- 
mon shape. 2d. ‘They would remain much drier, and of course 
be more durable, as the water would not have half the distance 
to run off them, while the inclination in both cases, at equal dis- 
tances from the summit, would be the same. 3d. They would 
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afford a double convenience for carriages, and would be more 
equally worn; for in roads of a single way, the carriages run on 
the highest part, that the pressure of the load may be equai on 
the wheels at each side ; hence on these roads, two-thirds of their 
breadth remain in general unoccupied; but double roads would 
afford two such elevations, and consisting of the parts of equal 
curves most near to a level would be more equally worn, as no 
part of them would obtain much preference to the rest on this 
aceount. 

Nhe double road should have an open gutter or drain in the 
middie, with covered drains passing beneath the road at proper 
intervals, to discharge the water into the ditches ; very few more 
of these would be required than what are necessary for a single 
curved road, to discharge the water from its higher side to the 
lower. If the highway exceeded thirty feet in breadth, from a 
similar mode of reasoning, it may be proved that it should be 
formed into as many curves, or round ridges of fifteen feet base, 
as the space would allow ; and such roads would have all the ad- 
vantages of flat roads in equality, while they would not only be 
free from the liability to retain water, which forms the principal 
ebjection to these last, but even in this respect be much superior 
to roads of a single curve. 

The necessity of submitting the management of roads to regus 
lar engineers, instead of to that of the ignorant and interested 
persons who have in general had the direction of them, has been 
ably shown in some of the papers of the first Report. <A very 
slight inspection is sufficient to convince any one, that much 
might be saved in the length of the most frequented roads, by 
adopting more judicious tracts for them in various places, which 
experienced engineers could readily point out. A saving in the 
length of a road is certainly a great advantage ; but there is 
another point of much more consequence in the course of roads, 
which requii:s more attention and calculation to appreciate, and 
which is therefore still lese attended to. Few know its great 
importance ; to point out this to its full extent would much ex- 
ceed the limits to which it would be proper to extend this com- 
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munication; but the following observation, it is hoped, will in- 
clude the most material circumstances. "This very material ob- 
ject is, the preservation of the /evels of the road, through the 
neglect of which, much more expense is incurred in the carriage 
of gowds than most would imagine. A horse drawing at the rate 
of three miles in an hour, can overcome a résistance equal te 
70 lb. without unusual fatigue, for a continuance. This force is 
sufficient to move a ton weight with ease, on a proper carriage, 
along level roads of the ordinary sort, (in fact, it is equal to much 
more, but this will be sufficient for the calculation). ‘To raise 
this ton weight from the bottom of a well vertically, by a cord 
over a pulley, according to the above allowance of force, thirty- 
two horses would be required. As there are nincty degrees be- 
tween a vertical line and a level, for this reason alone, an ad- 
ditional horse should be used for about every three degrees which 
a hill ascends above a plane: but this number must be more than 
doubled, from a consideration relative to the horse, for if you 
place him on an ascent so steep, that a line let fall from his cen+ 
tre of gravity must be vertical, he can but barely move himself 
up the hill, but will not be able to draw up it any load whatso* 
ever, because his weight will be perpendicular to his point of 
motion at his hind foot, and can therefore have no power to ast 
sist him in any of the mechanical modes of action, (explained in 
the second part) by which he meves himself forward. But on 
an ascent of 44° the horse will have power to draw up a certain 
weight, which supposing it to be in proportion to what he draws 
up vertically over a pulley in a level line of draught, or 70 1b. 
thirty horses will be required to draw a ton weight up this as- 
cent. ‘Ihe proportion of force required will not, however, be 
equally divided between all the degrees of elevation, for it will 
increase more rapidly at the higher than the lower degree of as- 
cent, and much more in the five upper degrees than in all the 
rest. It may be found for any degree of ascent by marking the 
distance which the vertical line, let fall from the centre of gravity 
of the horse, is from the centre of motion or hind foot, on the 
horizontal line ; which, compared with the similar distance wher 
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the horse stands on level ground, will show how much less pow- 
er the same horse will have on the ascent than on the level, and 
of course will show what additional force will be requisite to draw 
the load up the ascent. ‘the distance of the above vertical line 
of the horse on the ascent, from the vertical on the level, will 
show what proportion this additional force should bear to the 
force when he draws on the level; for as this distance is to the 
whole distance of the latter vertical from the centre of motion, 
so will the additional force requisite be to the whole force acung 
en the level. 

Experienced engineers have valued the power of a horse 
drawing on a level plane differently: Smeaton states it to be 
equal to the elevation of 22,916 ]1bs. one foot high in a minute ; 
and Messrs. Bolton and Wau consider it equivalent to 32,600 lhs. 
raised with the same velocity. ‘Pie first will be equal very near- 
ly to 86 lbs. raised at the rate of three miles in an hour, in the 
manner before-mentioned ; but the lattcr will be the same as 
121 lbs. raised at this last rate. Others value it at the rate alrea- 
dy stated, of 70lbs. ‘The powers of different horses must be 
various; but though this will c.use an alteration in the number 
requisite to draw a given load up a hill, it can make none as to 
the proportion the number musi bear to that necessary to move 
the icad on a plane. 


Of the Mechanical Modes of Action of the Horse. 


A uorse, besides his muscular strength, possesses powers of a 
mechanical nature, from the mere structure of his frame combi- 
ned with his weight. When he rests on his hind legs and raises 
his fore feet from the ground, he exerts the most simple of these 
powers, which has been compared to a bent lever in its mode of 
operating. But the comparison is not accurate, for if he draws 
by a trace attached to his breast in the usual way, the trace has 
no connection with the vertical part of his figure, and therefore 
cannot be influenced by its motion ; to enable the horse to ope 
rate as a bent lever, the trace must be attached in fact to some 
part of his hind legs. 
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When the horse is in the position above-mentioned, and keeps 
the joints of his hind legs and his back stiff, his force will be 
more exactly represented by a straight lever extended obliquely 
upwards from his hind foot, (the centre of motion) to the point. 
of draught. And a weight equal to that of the horse attached 
to the part of this lever, which lies perpendicularly under his 
centre of gravity, would move as great a load as he could in this 
position. 

From these facts the following inferences proceed : 

ist. The higher a wheel is, the less will be the power which 
the horse, applied in the above manner, can have to move it for- 
ward. 

2d. The horse will have more power over a load on the 
ground than over one placed on any wheel ; and the closer this 
load is to his hind foot, the greater wiil be his power over it in 
this way ; but in this case it is necessary that the plane on which 
the load lies be perfectly hard and smooth, and that the lower 
surface of the load be so also. 

3d. The farther forward the centre of gravity of the horse is 
placed, the greater will be his power applied in this manner. 

Ifence the impolicy is evident of the cruel custom of curbing 
horses heads close to their breasts, for, by protruding the neck, 
the horse can advance his centre of gravity very considerably, 
and increase his power over the load in proportion, whenever 
great exertion is necessary in bad or hilly roads. Hence also, 
jong-bodied horses will have an advantage in slow draught over 
those which are shorter. 

4th. The power of the horse in this position is diminished by 
having the point of draught before the centre of gravity, be- 
cause thus the resisting lever is so much longer than the acting 
lever. 

Hence the horse’s power would be increased, in this way of 
applying it, if the point of draught could be placed nearer the 

‘centre of motion than what the centre of gravity is; a mode of 
‘doiag which shall be described. 

5th. A weight placed on the horse’s back increases his powet 
























OBSERVATIONS ON CARRIAGES, ROADS, &c. $5 


applied in this way, for in the given position of the horse his 
power arises from his weight alone ; therefore by increasing the 
weight on his body the power will be increased ; but this weight 
should not exceed 200 cwt. or the muscles of the legs and loins 
will be too much strained. 

Hence the advantage of single-horse carts, or those double- 
horse carts drawn by a pole and bar, wherein the horses draw 
abreast and sustain equal portions of the load is manifest; for 
by them a part of the load can be made to assist the horses in 
drawing the rest. 

Hforses drawing carriages with low wheels always use this 
way of increasing their power when a greater draught is requi- 
red. Horses in the Irish cars use it frequently ; which may ac- 
count for the great advantage of this convenient and cheap car- 
ylage, so justly remarked by Mr. Arthur Young. 

The Irish roads, being in general harder than the English 
roads, do not require such high wheels, and therefore admit of 
wheels sufficiently low to enable the horse to exert his power on 
them to advantage, which he could not do with high wheels. 

The Irish car is of a kind very seldom used, being acknow- 
ledged the worst; that in general use rests on iron axles outside 
the wheels ; these are always truly cylindrical; and the small 
inconvenience of their requiring a little increase of force to draw 
them round in a short turn is of very little avail, when it is con- 
sidered how seldom it is necessary to turn them, and what a 
small proportion the time of turning bears to the time employed 
in direct draught. But even this slight evil has been obviated 
in some cars, made with a separate axle to each wheel meeting 
in a socket fixed for them beneath the centre of the car ; but the 
slightness of the inconvenience has prevented this last species 
from coming into general use. ‘The ignorant and prejudiced 
will still continue to despise these cars, but the skilful mechanist 
will admire that simplicity of construction of which the others 
have not skill to appreciate the value ; and to the man of sense, 
their cheapness will not diminish their merit ; while their great 
convenience in loading and unloading will ever afford them a 
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powerful recommendation. If they should be ever used in Eng- 
land, on account of the greater softness of the roads, the height 
and breadth of the wheels should be increased ; they may also 
be formed in this case with spokes and fellies; but the solid 
wheels have the advantage, besides their cheapness, of not ga- 
thering dirt in deep roads. 

6th. ‘he load drawn on high wheels, by the horse using this 
mechanical action, will be moved forward at an unequal pace, 
sometimes quicker, sometimes slower, which must be injurious 
to the horse, from the great difficulty he would find in suiting 
his force to it, and would in some cases cause him to stumble. 
7th. Wheels intended to be acted on by the described motion of 
the horse, should never be so high as that a line drawn from 
their axles to the point of draught, should form an angle of ten 
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above that must be subject to the inconveniences attending on 
too high wheels, above related, as the distance which wheels above 
that height would be moved forward by the first depression of the 
horse, would exceed the space which the point of draught would 
be advanced by that depression. 

A second mechanical arrangement for the horse’s frame, is when 
he rests on his fore and hind feet at the same time, & leans forward. 
1. All the rules relative to the height of wheels which were 
stated of the first mechanical mode of action, will also apply to 
the second, for the same reasons. Low wheels are in both cases 
the most advantageous, and high wheels have the same inconve- 
niences ; and the axics should equally never exceed the height 
of ten degrees below the horizontal of the point of draught. 

2. The best position for the centre of gravity is different in 
this way of applying the force of the horse from that first dec- 
scribed ; for, instead of being most advantageous when placed 
far forward, it in general will have most effect in the middle. 

3. Weight laid on the horse’s back increases his power in this 
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mode of action as well as in the former, and he can bear a great- 
er load in it, because his weight is more equally supported, as 
he, when using it, rests on his fore and hind legs at the same 
time. 

The horse generally uses this species of mechanical action 
when he walks in drawing a load; and as in the former mode 
he moved the load by the action of his shoulder, in this he acts 
by depressing and elevating his crupper also at the same time. 

The horse uses a third species of mechanical action besides 
these described, in which he rests the fore part of his body on 
his fore legs, so that in moving forward the ‘point of draught 
keeps the same level; his hind leg being at the same time in 
an inclined position. ‘Ihe most favourable position for the cen- 
tre of gravity in this case, will be far back. 

When the horse trots, in drawing a load, his force is applied 
very differently from what has been stated in the former cases : 
his action then consists in a succession of impulses, in each of 
which his weight acts with an accelerated velocity, as a sledge 
operates in striking horizontally. ‘The force gained by accelera- 
ted velocity should be arranged among the primary mechanic 
powers, on account of its universal application in the simplest 
envines we use; all kinds of hammers and rammers are of this 
niture ; the wedge is seldom applicd without its aid, and is com- 
bined with it in hatchets, axes, adzes, and ali instruments which 
cut by striking; therefore there would be no impropriety in ar- 
ranging this application of the force of the horse, as the fourth 
species of his mechanic action. 

The height of the axle should i in no case exceed the level of 
the point of draught, for in every wheel above that height a part 
of the force of the horse would be lost in drawing the load di- 
rectly downwards, bearing that proportion to the part of his 
force exerted in the dr enaht straight forward, that the excess 
of the hcight of the axle above this level bore to the distance of 
its perpendicular from the point of draught. Ii the velocity of 
Motion were very great for which the carriage was required, and 


tnat it were always to move on a level surface, the wheels might 
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be made perhaps nearly so high, that their axles would be on. 
a level with the point of draught; but for the common rate of 
traveliing, they should never exceed the height at which a line 
from their axles to the point of draught would be ten degrees 
below the level of that point, because in common roads a small 
pull upwards enables the wheel to pass obstacles more easily, 
and they would not be subject to the inconveniences which 
would attend wheels above that height in the use of the three 
first explained mechanical modes of action of the horse, which 
in bad roads, and up hills, it would be necessary that he should 
use occasionally ; and reasons will presently be shown why in 
hilly countries they should be considerably below this standard. 
Carriages drawn with a swift motion are known to have their 
pressure on the earth diminished. ‘This is easily accounted for 
on established principles. But there is another cause for this 
diminution of its weight by velocity, which acts still more forcibly ; 
every obstacle which the wheel touches causes. it to rebound from 
it, and the smaller this obstacle is, the more directly upwards will 
this re-action be, and the greater the velocity, of course the higher 
will it raise the carriage ; the veloclty of forward motion still 
continuing, the carriage will be drawn forward while in the air,a 
space double the height it was raised above the earth, if the vclo- 
city is eleven miles in an hour, and more than this if it is greater. 
These two causes combining together, will make the carriage 
move forward by a succession of small leaps, instead of a regular 
rolling motion, which un a hard pavement are very perceptible 
to an attentive observer, even at the usual rate at which carriages 
move in London: this leaping or bounding of the carriage assists 
the horses much in drawing it, as during the time it remains above 
the ground, the resistance is very little more than what its surface 
opposed to the air occasions. ‘The use of springs much aids this 
bounding motion, by causing the re-action of obstacles to be 
more perfect in raising the carriage, and by preventing the mo- 
tion from being lost in displacing the substance of the road, and 
thus at the same time preserving the rozd. It may be worth 
while to observe, that the practical benefit of this bounding mo- 
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tion, and the advantage of elastic mediums in increasing it, were 
known and used by cKairmen long before the excellent theory of 
the use of springs in wheel carriages, which does so much credit 
to the gentleman* who investigated it, was published, or indeed 
before springs were used in coaches at all; for the dancing mo- 
tion which they give the chair in carrying a load, by the elasticity 
of the long poles, aids them in moving it forward in a manner 
similar to that above described ; and the spring of these poles 
assists in the same way as the springs of the chaise in prolonging 
the duration of the successive elevations of the vehicle: thus 
affording an instance, in addition to many others, where chance 
has given to ignorant men valuable gifts. But here is the point 
where intelligence exhibits its greatest superiority ; the ignorant 
man can use the fact he has discovered only in the particular in- 
stance in which it has happened, and for himself alone ; but the 
man of science can extend its application to numerous other 
matters, and has enabled mankind to know and participate in its 
benefits. 


OF CARRIAGE WHEELS. 


Tue foregoing considerations of the manner in which the me- 
chanical action of the horse influenced the determination of the 
height of wheels, have shown, that for slow draught low wheels 
are preferable on hard smooth roads. But as few roads are 
found which do not vary more or less from this state, it will be 
necessary to consider, what wheels are best for roads of other 
descriptions. For going over obstacles, and passing ruts, for 
sandy and for muddy roads, high wheels are preferable ; nor are 
there any limits to the height of wheels for such situations, but 
the weight of the wheel and the strength of the axle (which would 
have to sustain lateral strains proportionally greater as the wheels 
were higher) if these points alone are considered. But on taking 
into the account what has been shown of the manner in which 
the height of wheels affected the horses, it will be evident, that 
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wheels of the common sort should never have their centres high- 
er than the level of the centre of gravity of the horse. 

In gomg over an obstacle a high wheel gives the same advan- 
tage that lengthening the slope does to the ascent of a hill, in 
énabling the load to pass over the same height by a longer and 
mote gradual rise at a smaller angle of elevation: the obstacle 
also re-acts against it, at the instant of percussion, in a less acute 
angle, in a direction more remote from the line of greatest re- 
sistance. 

It is difficult to construct a diagram which shall represent the 
whole of the motion of a large wheel in going over an obstacle, 
compared with that of a small wheel ; but it will be sufficient for 
every practical purpose to consider them at any one poin¥ of their 
passage. A wheel in going over obstacles is acted on by two 
oblique powers, one in the line of draught, the other in the line of 
descent perpendicular to the axle. By the usual way of finding 
the ratio of powers of this nature, these are estimated by drawing 
perpendiculars from the summits of the two obstacles of the 
same height, to the respective lines of draught of the different 
wheels, and a horizontal line through these summits to the ver- 
tical line of descent. It is necessary to state this, because the 
difference of wheels in this respect, is often noted erroneously to 
be as the height of the axles above the obstacle to the aforesaid 
Imes drawn from the obstacle to the verticle spoke. Large 
wheels will also descend more gently on the road after passing 
the obstacle, in proportion as the arches formed by their axles, 
in passing from the verticle line of the obstacles to the former 
level, are greater than the arches formed by those of small 
wheels. | 

What has been stated relative to obstacles will also apply to 
ruts, as the ascent from a rut is precisely the same action as the 
ascent over an obstacle, and the descent into it is similar to the 
descent from the summit of the obstacle. 

Large wheels are also more advantageous in soft and sandy 
roads than low wheels, nearly in the proportion of their height ; 
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fer in order to sink to the same depth they will have to remove 
a portion of the resisting substance greater in that ratio. 

From these considerations, the advantages of high wheels for 
bad roads are evident; and as it has been proved that wheels 
low, relative to the size of the horse, gave him most power in a 
slow draught, it follows that large horses are best for drawing 
loads on bad roads, as the same wheel may be relatively low 
with regard to them, and positively high with regard to the read. 
But it is certainly infinitely preferable to make the roads good, 
and have such carriages as are best for the horses. The present 
state of the roads, however, though far from being perfect, is 
sufficiently good in general to render very high wheels unneces- 
sary. 

In going over hills, low wheels are decidedly better than high 
wheels. The greater weight of large wheels is the only circum- 
stance that makes them inferior to small wheels in ascending, 
when they are considered without reference to the horse ; but if 
the line of draught is the-same in beth sorts of wheels, the load 
will not press the high wheels downwards with more power 
against the resis‘ance than the small wheel; for with a line of 
draught parallel to the hill, the proportion in which the load will 
act against the horse will be as the height of the axle to the dis- 
tance of the point of contact of the wheel with the hill, from a 
vertical line let fall from the axle. 

The difference of the obliquity of the line of draught is the 
chief matter which gives the small wheel the advantage in as- 
cending a hiil. ..From all which it must follow, first, that there is 
an advantage in having the point of draught far forward in as- 
cending a hill. 2d, That having the point of draught as low as 
possible is also advantageous ; as both these circumstances, par- 
ticularly the latter, will make the line of draught more oblique, 
and reduce the resistance by shortening the lever by which it 
acts. 3d, The horse will have more power the farther forward 
he can advance his centre of gravity, for thus will he be enabled 


to lengthen the lever; this gives a farther proof of the necessity 
of leaving.the horse’s head free from any curb ; for the extension 
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of his neck produces this effect in a considerable degree, and 
assists him proportionally in ascending the hill. 4th, Weight laid 
on the horse’s back will assist him in drawing a load up a hill ; for 
it is by the first mode of mechanical action alone that he ascends 
hills, wherein this has been proved to increase his power: hence 
the advantage of one-horse carts in hilly countries is plain, as, 
when they are used, a part of the loading can always be made to 
rest on the horse’s back conveniently. It is also evident from the 
same fact, that the custom of hanging the bodies of gigs and cur- 
ricles so far back, as is generally practised, is erroneous. 


ee 


METHOD OF PAINTING LINEN CLOTH IN OIL COLOURS, 
So as to be more pliant, durable, and longer impervious to water 
than in the usual mode. 
From Transact. of London Society of Arts. 

Tue following process appears to have a considerable improve- 
ment and saving of paint, in the manufacture of oil cloth, &c. 
as adopted by Mr. W. Anderson. 

The paint usually laid upon canvass, hardens to such a degree 
as to crack, and eventually to break the canvass, which renders 
it unserviceable in a short time ; but the canvass painted in the 


" new manner is so superior, that the Navy-board has ordered all 


canvass used in the navy to be thus prepared ; nor is this the on- 
ly advantage, for a saving of one guinea is made in every one 
hundred square yards of canvass so painted. 

The old mode of painting canvass in the King’s yards, was to 
wet the canvass and prime it with Spanish brown, then to give 
it a second coat of a chocolate colour, made by mixing Spanish 
brown and black paint ; and lastly to finish it with black. 

The new method is to grind 96 lbs. of English ochre with 
boiled oit, and add 16 Ibs. of black paint, which mixture forms 
an indifferent black. A pound of yellow soap dissolved in six 
pints of water over the fire, is mixed while hot, with the paint. 
This composition is then laid upon the canvass (without its be- 
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ing wetted, as in the usual way,) as stiff as can conveniently be 
done with the brush, so as to form a smooth surface ; the next 
day, or still better on the second day, a second coat of ochre and 
black, without any, or but a very small portion of soap is laid on, 
and allowing this coat an intermediate day for drying, the can- 
vass is then finished with black paint as usual, three days being 
then allowed for it to dry and harden ; it does not stick together 
when taken down and folded in cloths containing 60 or 70 yards 
each ; and canvass finished entirely with the composition, leav- 
ing it to dry one day between each coat, will not stick together if 
laid in quantities. 

From actual trials of near four years, the solution of yellow 
soap is a preservative to red, yellow, and black paints, when 
ground in oil and put into casks, as they acquired-no improper 
hardness and dried in a remarkable manner, when laid on with 
the brush, without the use of the usual drying articles. 

Immense quantities of unserviceable ships’ hammock-cloths 
have been destroyed at the King’s yards, in order to prevent 
embezzlement ; but means have now been found to obtain the 
colour laid on them at a small expense, which is effected by burn- 
ing this unserviceable canvass, taking care to rake aside the ashes 
and sprinkle them with water, in order to prevent too great a de- 
gree of calcination. The ashes are then prepared for grinding 
by being sifted. 

Thus four cwt. of dry colour, valued at 9/. 6s. has at the ex- 
pense of 6s. been obtained from a ton of canvass. Canvass 
painted with black paint only, produces a black colour ; if painted 
black upon a yellow or red ground it produces a dark chocolate ; 
if painted lead colour it produces a dark lead. 

A great quantity of paint being required at Portsmouth yard, 
and the allowed number of hands not being sufficient to grind it 
in the common mills, induced a trial of employing one man to 
grind with four mills at a time, by placing two mills on each 
side of the winch. A space of two feet six inches is allowed 
between the two pair of mills, for the man to stand between 
them, and the mills of each pair are placed so close as only to 
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102 ON FRENCH GREEN. 


leave room for a fly-wheel to play between them. Fly-wheels 
at the extremity of the axis are impediments. 

It is obvious that this process is a considerable improvement, 
and it is surprising that the adoption of soap, which is so well 
known to be miscible with oily substances, or at least the alkali 
of which it is composed, have not already been brought into use 
in the composition of oil colours ; and we hope this will meet 
with a due attention, from both the manufacturer and the public 
at large. 





ON FRENCH GREEN. 
From the Tradesman. 

Acwmost all greens, if not all of them, have copper for their 
basis. French Green is made from pearl-ashes and Roman vi- 
triol,* which is a sulphate of copper. Both these articles ought 
to be got in their utmost purity: a want of attention to this, is 
the misfortune of the few makers of the colour in this town. 
This being particularly attended to, I would next recommend 
one part of pearl-ashes to two of vitriol nearly, or in the pro- 
portion of sixteen or seventeen of the former to thirty-two of 
the latter. ‘The proportion ought, however, to vary, according 
to the strength of the pearl ash. ‘These ingredients must be first 
boiled separately and left to settle about 15 minutes ; by boiling, 
the whole of each that is soluble is melted, and by settling, any 
sediment or grit and dirt falls to the bottom of the vessel: this 
precaution of letting it settle shows the very great necessity there 
is for attention in the choice of the ingredients. At the expira- 
tion of this time, there ought to be a vessel ready four or five 
times larger than would contain the two liquors; for when they 
are poured .together, a very considerable effervescence ensues. 
"This being finished, a deposition takes place, and in a little time 

* In order to make Roman vitriol, plates of copper are heated red hot in 
an oven, by which means they become quickly covered with a crust of oxide, 
which separates as the plates cool ; this oxide is then boiled in sulphuric acid, 
and, when it is dissolved and the solution is become of a proper strength, the 


whole is poured into leaden vessels to cool and crystallize 
(See 3d edition, Parke’s Chem. Cat. page 380.) 
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the supernatant liquor becomes clear, which is gently drawn off, 
either by spigots in the side of the vessel, or a crane (a syphon), 
so as to leave the deposit (which is the colouring matter) undis- 
turbed ; this may then be put into bags formed of flannel or linen, 
three or four fold, to get as much more of the water from it as 
possible by draining; after which it is put on chalk stones in a 
circular or square stove to dry, the same as other colours. 

I believe, this is nearly, if not exactly the process. What is 
used to heighten the colour, I am a stranger to; but I suspect 
whatever is employed in addition to the above, is for that pur- 
pose ; it might be soon discovered either by a scientific or a prac- 
tical man. 

The dyers of woollen goods obtain a colour which they call 
I’rench Green from similar ingredients, which are used, I am 
told, in the following manner : 

T'wo coppers are procured, in one of which, blue stone vitriol 
(Roman vitriol) is melted with boiling water, and the other con- 
tains pearl ashes dissolved in like manner; of the proportions 
{am not so certain, but believe them nearly as stated for the 
French Green of the colour-makers: They first put their cloth 
into the blue stone vat for some time, after that into the ash vat, 
and so alternately until the degree of colour they require is ob- 
tained ; the cloth is then washed in pure water, dried and given 
to the dresser. 

‘lhe bricklayers and white-washers also use Roman vitriol to 
procure their French Green in the following manner : According 
to the shade required, a portion of this salt, dissolved in boiling 
water, is poured upon a mixture of lime and water. he lime 
being first finely powdered, this is mixed in a pail, and laid on 
with a painter’s brush; a little melted glue is added to make it 
bear the air better. 

I have the recipe of another colour used by the bricklayers 
and white-washers, which is at your service. <A buff or yellow, 
is made by the fine of lime, mixed with water, to which a little 
copperas is added. It is laid on commonly about the thickness of 
white-wash ; glue is added here also, for the same purpose as in 
the foregoing recipe. 
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104 
IRON COCKS FOR LARGE RESERVOIRS, 


Made by Martin Cawood and Son, Leeds Foundry, Yorkshire, at nearly one 
half of the expense of common brass ones, and with many very superior 
advantages of strength and durability. 


InstTeap of casting the cocks entirely of brass, as is customary, the 
patent cocks are formed of cast iron, and those parts of the piston 
and cylinder which come in contact, are covered with hard bell me- 
tal, which is properly united by the adhesion of tinning and soldering, 
or brazing, being by these means formed into one compact solid body. 


Observations extracted from the Repertory of Arts, for July 1806. 


«“- The common composition for brass cocks, which is made of cop- 
per and lead, is found by experience not adapted to bear the extremes 
of heated steam and a cold and frosty atmosphere. The copper being 
saturated with a large proportion of lead, its properties are made ten- 
der, and easily susceptible of expansion and contraction by heat or 
cold, which causes the cocks frequently to burst. The lead also makes 
the metal cloggy, and by a very small heat will strike to the surface ; 
consequently a great deal of friction is produced, which very often so 
fastens the cock that it cannot be turned, or takes away that smooth- 
ness which ought to remain in the piston and cylinder, and then the 
cock is useless, not being air-tight. Cocks, plated es above specified, 
are not liable to these objections, as it is universally allowed by all 
engineers, that good soft iron is found to stand better than any other 
metal the extremes of heat and cold ; hence steam cylinders and hot 
water pumps for engines are now made wholly of that metal. The 
metal also with which the piston and cylinder of these cocks are pla- 
ted, being of small weight, the patentee can afford to make it of such 
superior quality, that the objections made against common cock-me- 
tal cannot apply to his mixture, which is made of bell-metal, wherein 
no lead is used. Common cocks when out of repair are in general 
sold as old metal ; for when they are ground two or three times, the 
hole in the piston is so low in the cylinder that it will not admit a suf- 
ficient quantity of fluid equal to the bore of the cock; but in these 
plated cocks, when the piston is worn too low, (which will rarely be 
the case, owing to the superior quality and hardness of the metal which 
comes in contact when in use) the piston or cylinder can be plated at 
a trifling expense, and the cocks rendered as good as new: this in 
large cocks, for which this invention is more especially adapted, will 


? 


be a very great saving.’ 














